TOSHIBA TA31136FG/FNG

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA31136FG,TA31136FNG

FM IF DETECTOR IC FOR CORDLESS TELEPHONE

Low operation voltage FM IF detector IC. This IC is

suitable for cordless telephone
....... phone.

FEATURES

® lLow operating voltage : Vcc=1.8~5.5V
® Excellent temperature characteristics

® High sensitivity

TA31136F

12dB sensitivity : 11dBuV EMF (Input 502)

® High intercept point : 96dB.V (Input 50())

® Quadrature detector, both ceramic and coil discriminators SSOP16-P-225-1.00A
are usable

TA31136FN
® Built-in 2nd MIX

Operating frequency : 10~100MHz
® Built-in noise detection circuit
® RSSI function
® \Very small package

BLOCK DIAGRAM
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TA31136FNG Package is Pb-Free.
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TA31136FG/FNG

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

PIN
No.

PIN NAME

FUNCTION

INTERNAL EQUIVALENT CIRCUIT

1

OSC IN

OsSC OouUT

Local oscillator input and
output terminals.

Colpitts oscillator is formed
by internal emitter follower
and external X'tal.

And external injection is
possible from pin 2 or pin 1.

x

©

x

»l
L ]

@

MIX

1"
\ il

| 6pF

»l
Ly |

120 4A

MIX OUT

MIX output terminal.
Output impedance is around
1.8k().

Vee

200 #A

1.6k}

Ve

Power supply

IF IN

DEC

2nd IF input and decoupling
for bias.

Input impedance is around
1.8k().

©

@

bl
Lt |
(@)
N

(e
=3
(=204
ok 1
@)
—

33k 2

10 4A

FIL OUT

FIL IN

INVERTER AMP input and
output terminals.

BPF is composed of external
capacitors and resistors.
Connected internally to
rectifier circuit by coupling
capacitor.

18k (2
S e
=3
3 3
—r—

AF OUT

Demodulate signal output
terminal.

Carrier leak is small as LPF is
built-in.

Output impedance is around
360().

330Q
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TOSHIBA

TA31136FG/FNG

E‘(’)\' PIN NAME FUNCTION

INTERNAL EQUIVALENT CIRCUIT

10 | QUAD Phase shift signal input

terminal of FM demodulator.

Vee ‘ Vee

11 | IF OUT Output terminal of IF AMP.

50002
Vee ¥
1000

12 | RSSI This terminal outputs DC
level according to input
signal level to IF AMP.
Dynamic range is around
70dB.

sstL ZOO/JAJ\L_’ @&

i@

13 | N-DET The result of noise detection
is output by comparing
output voltage of N-REC
terminal with internal
refrence. Hysteresis range is
about 100mV and output is
open collector.

1

14 | N-REC After output of INVERTER
AMP amplified around 20dB,
noise signal is rectified by
external capacitor.

75k 2

Vee
; o %
A i @

15 | GND GND terminal.

16 | MIX IN 1st IF signal input terminal.
Input impedance is around
4k() at 21.7MHz.

Vee Vee

100 A

5k

&
30pF
—

2k

5k

R
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TOSHIBA TA31136FG/FNG

DESCRIPTION
1. Local oscillator external injection method

Inject as shown in Figure 1, setting the injection level between 95dB.V and 100dB.V. A built-in
BUFFER amp. minimizes leakage from the mixer.

Input from pin 1 is possible as shown in Figure 2. However, when the input frequency is high,
the level at pin 2 may not be sufficient, causing a decrease in sensitivity.

In such a case, add resistor R5q and set the input signal so that signal level at pin 2 is
95~100dB V.

The input capacitance of pins 1 and 2 is respectively 1.5pF (typ.) and 4.6pF (typ.).

el B ge o W

Figure 1 Figure

2. Overtone oscillation

Figure 3 shows the basic configuration of the local oscillation

circuit using overtone oscillation. The Cgq and Lq tuning circuits l
N
prevent crystal fundamental oscillation. Therefore set Cgq and L X'tal BB VT
1o |nduc‘tnle at t"e 'Fundame tal 'Fveﬂnnnru and canacitiva at tha T [ it
i v i 1 n i n 1 L) HUC 1 y (=1} I \.upa\.luvc aL Ui

overtone frequency.

Since the level at pin 2 may decrease and the sensitivity may fall at
high frequency as with external injection, adjust the oscillation
level using Rg1.

W

Figure 3

3. Detection circuit

Detection stage is quadrature method.

Oscillator is ceramic discriminator on reference application. In case of using coil, connect as shown
in Figure 4. In this case, demodulation output Vop is about 80mV ns. Demodulation output can
be increased by raising damping resistance R3. However, be careful because the temperature
dependency of the modulation output also increases.

Center frequency fg and demodulation output depends largely on phase shifter and C7. For Cy,
use a capacitor with good temperature characteristics.

In case of coil, especially C1g1, use a capacitor with good temperature characteristics.

Vee

[T w c w
STS 3 GES o3 S4TE
Slea®1-v[-2

) | Tq: 5114-JPS-010

QI"/ (SUMIDA)
Figure 4
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TOSHIBA TA31136FG/FNG

4. Demodulation output distortion factor

Demodulation output distortion factor is about -43dB when ceramic discriminator CDB450C24
used, is about —50dB when coil 5114-JPS-010 used. (IF 100dBx.V EMF input, measured pin 9 before
when input from MIX demodulation output distortion factor depends largely on a ceramic filter
band and a group delay characteristic. Select ceramic filter adequately.

5. INVERTER AMP usage

The INVERTER AMP can be used to form a band pass filter as shown in Figure 4.
Set constants as in equations (1) to (3). However, because a low pass filter and a high pass filter
are built in, it is recommended that center frequency fg be about 30kHz.

1
(1 fo=
0% 2/ R3(Ra//Rs) C2
LPF (f¢c == 47kHz) HPF (fc = 25kHz)

(2) Gy=R3/2Rg . >' .
__R3 9 B 7

3) Q=

3 Q= Ra//Rs) I s

ot R > Rp I
Example R3 = 150k(), Rq = 330kQ, "‘i ;ﬁ

Rg = 3.3k(}, Rp = 20k(} (VR)
C = 220pF provide ;

fg = 31kHz, Gy = -13dB
Q=12

Figure 5

6. Noise detection rise time

The rise time is a proportion of time constant 7. 5ms of the smoothing capacitor Cg =0. 1uF of the
noise rectifier and internal resistor 75k{). Although decreasing the capacitance of Cg can shorten
the rise time, note that the noise detection output fluctuation may increase. This should be taken
into account before use.

> 2003-10-31
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TOSHIBA TA31136FG/FNG

7. RSSI function

A DC voltage corresponding to the input level of IF input pins (pin 5) is output to the RSSI pin
(P21). While the linear range is about 80dB when V¢ =2V, the range can be expanded to 80dB
as in Figure 6.

However, in such a case, note that the temperature characteristics of the RSSI output may alter
due to a disparity between the temperature coefficient of the external resistor and the internal
resistance of the IC.

Vee
§ 2
3
=
5
( &
o
c ; R101 ADDITIONAL
IF INPUT LEVEL
Figure 6
8. DC voltages for pins (Typical values for reference)
Vee=2.0V
|I:|Ic'>\l PIN NAME | VOLTAGE R‘(’)\‘ PIN NAME | VOLTAGE
1 OCS IN 1.98 9 AF OUT —
2 OSsC OUT 1.33 10 QUAD 2.0
3 MIX OUT 0.74 1 IF OUT 1.14
4 Ve 2.0 12 RSS! —
5 IF IN 1.67 13 N-DET —
6 DEC 1.67 14 N-REC —
7 FIL OUT 0.67 15 GND 0.0
8 FIL IN 0.65 16 MIX IN 0.94
(UNIT: V)
6 2003-10-31
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MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 7 \Y
Power TA31136F 370
Dissipation TA31136FN PD 560 mw
Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -50~150 °C

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Vcc=2.0V, fiN (Mmix) =21.7MHz, fiN (1F) = 450kHz, Af= % 1.5kHz, )
fmob = 1kHz, Ta =25°C

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Power Supply Voltage Vee — — 1.8 2.0 5.5 Vv
Current Consumption Iccq 1 — — 3.2 4.6 mA
Measured through ceramic
Mixer Conversion Gain Gyc 2 |filter. 15 18 21 dB
VIN (Mix) = 46dB .V
Mixer Intercept Point PImM — |Input 500 — 96 | — |dBuV
Mixer Input Impedance RIN(MIX) | — — — >S5 | — kQ
AN(MIX) | — — 28 | — pF
Mixer Output Resistance | Ro (MIx) — — 1.2 1.8 | 24 | kQ
12dB Sensitivity 12dB SN — — — 11 — | dBuV
Demodulation Output VoD 2 |VIN(IF) =80dBuV 70 | 100 | 130 |mVims
Level
SN Ratio SN 2 |[ViN(F) =80dBuV 43 65 | — | dB
AM Rejection Ratio AMR 2 |VIN(F) =80dBuV, AM=30% | — 40 | — dB
IF AMP. Input Resistance | RiN (IF) — — 1.2 1.8 | 24 | kQ
VRSSI-1 2 VIN (IF) =30dBuV 200 360 | 520 mV
RSSI Vol Vee =3V
551 Output Voltage VRSS2 2 1VeC=3V VN (p =100dBv | 14 | 20| 26
Noise Detection Output
Voltage VNDET 2 |l SINK=0.2mA — 0.1 0.5
Noise Detection Output
| — |V =0.6V, V =2V — A
Leak Current LEAK NREC =0.6V, VNDET 0 Sz
Noise “H" Level | VTH-H ) . — 0.5 0.7 v
Detection Level [“L" Level | VTH-L 0.3 04| —

All AC levels are indicated by open level (EMF).
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TEST CIRCUIT 1

—
0.01 u«F

£

0.01 «F
0.01 «F
0.01 «F
D——+
0.01 «F

(1)
—O——O—O——O—© g
MIX IN GND N-REC N-DET RSSI IF OUT QUAD AF OUT

TA31136F/FN

OSCIN  OSC OUT MIX OUT Ve |
T & 4
S

]

IccQ

l Vee

_n
=
o
m
la)
I
-~
(o]
c
=1

FIL IN

0.1 4F
F m>

0.1

P
LTC\.

¥
0.01 «F
0.01
0.01

¥
0.01 «F

TEST CIRCUIT 2

VTH-H VNDET, VRSSI- 1
VTH-L vee VRss| - 2 Ve
I/LL o CDBA450C24
! & e < DE EMP
1000pF N £ 3 °= ~
I; g E ® + BPF
- 91pF 300 Hz ~ 3kHz
[=]
(15)
G % {15 {4 (3) {2 ) (9 t Vop
L MIX IN GND N-REC N-DET RSS! IF OUT QUAD AF OUT SN
AMR
f
e TA31136F/FN
OSC IN OSC OUT MIX OUT Vee IF IN DEC FIL OUT FIL IN
1 G) G) (7) B
39pF 150k}
" s s
= g y 2
21.25MHZ;|- l A ~ T “‘T
G Lok
=
©
wn
VN
fiN ) 31kHz
450 kAz
SW1: Gyc Measurement—a
Others—b
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CURRENT CONSUMPTION
— POWER SUPPLY VOLTAGE

10
<
E //,_-———-—
g 30
o
2
Q
=
5 20
oo ]
wy
=
: |
o
5 10
w
: )
g No signal
’ /]
0
0 1 2 3 1 5
POWER SUPPLY VOLTAGE Vcc (V)
MIXER CONVERSION GAIN
20 — POWER SUPPLY VOLTAGE
[ [
— T T T
3 36 ~ Input matching +——
ViN=50dBuV T
g 2
o
28
2
by
S 2
2
9]
9] 20
w
5 16 - Input 500 |
8 VN =70dBuV —|
12
x
2 8
4 iy =21.7MHz
0
0 1 2 3 2 5 6

POWER SUPPLY VOLTAGE Vc¢e (V)

MIXER CONVERSION GAIN
— LOCAL OSC INJECTION LEVEL
T T T
fiN=21.7MHz
18 == =
//:"’—f|N=91.7MHZ ==~

/

/f

',

@
=2
o
>
o
Z 14 £
I Yy 7
e / /
= /
g /
vy
g /
u 10 /
=z
S //
& Vee=2V
% 6 VIN=70dBuV
fLo = fin — 450kHz
80 90 100 110 120

LOCAL OSC INJECTION LEVEL (dBgV)

MIXER CONVERSION GAIN Gyc (dB)

(dBuv)

MIXER OUTPUT LEVEL

LOCAL OSC PIN 2 LEVEL (dBuV)

MIXER FREQUENCY CHARACTERISTICS

20
16 \‘t\\
2 \
\
\)
8 Vee=2V \‘
fLo =fiN - 450kHz
ViN=70dBuV
4| LOCAL OSC —— 100dBuV
Injection level -~~~ 105dBuV “
Measurement through ceramic
o | filter
10 30 100 300 1000
INPUT FREQUENCY fjy (MHz)
MIXER INTERCEPT POINT CHARACTERISTICS
Vee=2V ILA
120 fiIN=21.7MHz
fin (IM) =21.725MHz ,/
=21.750MHz A7
100 vaw
// (///
80 // /
» /
60 // ll
//
40 = /
/ /
20
0
0 20 40 60 80 100 120
INPUT LEVEL V|y (dBuV EMF)
LOCAL OSC LEVEL
- POWER SUPPLY VOLTAGE
110
L —
100
90
80
0 1 2 3 4 5 6

POWER SUPPLY VOLTAGE Ve (V)
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MIXER INPUT DEMODULATION
CHARACTERISTICS

DEMODULATION OUTPUT LEVEL Vop,
12dB SENSITIVITY — POWER SUPPLY VOLTAGE

a
=
~ 0 a 16
2 S+N —~
A\ L s
3 VoD ui
2 -2 g [ | X
_ @ 12
= W\ ‘ [ g
% \ 5 -4 12dB SENSITIVITY —| .
v \ & =
2 -40 ™ - =) 8 =
o \/ AMR (AM 30%) e} E
- «\a
< PN g _8 zZ
2 \ \ = fiN=21.7MHz s
Q N, j o
o -60 \N fmop =1kHz, Af=15kHz |4 3
= Vee=2v 3 VN = - 60dBuV EMF <
a fiN =21 7MHz 2 -1 CDB450C24
fmoD = 1kHz, Af=1.5kHz =
CDBA450C24, Input 50 « Input 500
0 20 40 60 80 100 0 1 2 3 4 5 6
MIXER INPUT LEVEL Viy (dBuV EMF) POWER SUPPLY VOLTAGE Vcc (V)
IF INPUT DEMODULATION IF INPUT DETUNING CHARACTERISTICS
CHARACTERISTICS
N
~N
g 0 DETUNING
) N 1.
/ ot of o0 =< 3§ 6
£ L = T ™\ 97mVrms
< 20 = ) \ // N
z \/'\\ 2o20F -4 \\ \1.25
% N N AVR (AM30%) ] o 2 N
- \ LT~ a 5 / S CURVE w
=z _a0 ~ = 5 THD N z
2 \ _a0}-B-8 N 083
< N / /‘\ \ »
2
S -60 Vee=2v \\
Vec=2V N =
§ £ 450kHz —60 —12|fin=450kHz N 0.4
fMoD = 1kHz, Af=1.5kHz fMOD = 1kHz, Af=1.5kHz \
CDB450C24 ViN = 100dBuV EMF
0 20 40 60 80 100 120 CDB450C24
IF INPUT LEVEL Vy (dBuV EMF) -1z -8 -4 0 4 8 12
DETUNING FREQUENCY  (kHz)
DEMODULATION OUTPUT LEVEL IF AMP GAIN FREQUENCY
% 1y TEMPERATURE CHARACTERISTICS % CHARACTERISTICS
£
z — "1 1 1dB Vee=2v
E 1
o 100 ] 0dB 80
5 P ——
> —
-1ds & ~
o 2z \
> 7! LN
g 80 z Y N
- I N
= o N
& 2 N\
=) 60 2 60
o Vee=2V <
Z2 N = 450kHz =
2 A fMOD = 1kHz, Af=1.5kHz
< V| =60dBuV EMF 50
= CDBA450C24
S -4 -2 0 20 40 60 80 L
a TEMPERATURE Ta (°C) 01 03 1 3 10
INPUT FREQUENCY fiy (MHz)
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IN COIL DISCRIMINATER USED
MIXER INPUT DEMODULATION

IF INPUT DEMODULATION

CHARACTERISTICS CHARACTERISTICS
g 0< S+N g 0 S+N
\\\ /
o o
: N\ : N
= -20 ‘\ = -20 \
z N1 \\ AMR (AM 30%) z N\ \\
+ o +
S N YWANAL A 2w A\ N A /
g - NERAR g \ '
2 N 2 N
= ] M A
2 Vee=2V \ N 2 Vee o2V \ N
o -60| fiN=21.7MHz S o cC
e bl el S 60| fi\ = 450kHz
2 MOD = 1kHz, Af=1.5kHz 2
a Coil : 5114-JPS-010 a fmMoD = 1kHz, Af=1.5kHz
Input 502 Coil : 5114-JPS-010
0 20 40 60 80 100 0 20 40 60 80 100 120
MIXER INPUT LEVEL V|y (dBuV EMF) IF INPUT LEVEL Viy (dBuV EMF)
IF DETUNING CHARACTERISTICS
oF o >< — F—{_DETUNING 16
5 == \\ 81.4mVims ™~
= 2 N
2-20f . -4 125
© =
. | £ \ /| s
= 5 S CURVE 2
i . N — 3
-a0f o-38 =~ THD NC = 08
T~
Vee=2V
60 _12|fiN=450kHz \\ 0.4
fmoDp = 1kHz, Af=1.5kHz \
VN = 100dBuV EMF
Coil: 5114-JPS-010
-12 -8 -4 0 4 8 12
DETUNING FREQUENCY  (kHz)
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MIXER INPUT RSSI CHARACTERISTICS

IF INPUT RSSI CHARACTERISTICS

T T
Vee=3V i . ol
s i s /
2.0 20 A
2 /| a Vee=3V
4 g 4 cc=
> >
w 16 /A Vee=2V_| - 16 // Vee=2v |
8 B y4 g /
— —
2 45 // ] y.
> / > 1.2 /
5 y, 5 A
o o,
5 5
3 08 o 08
I3 / I3
2 " 4 2 /
0.4 / fiN=21.7MHz 0.4 " 4
// Wi fiN = 450kHz
— Input 500
% 20 40 60 80 100 % 20 40 60 80 100 120
MIXER INPUT LEVEL Vi (dBuV EMF) IF INPUT LEVEL Viy (dBuV EMF)
MIXER INPUT RSSI TEMPERATURE IF INPUT RSSI TEMPERATURE
25 CHARACTERISTICS 25 CHARACTERISTICS
) )
20 20
a V|N=80dBuV EMF a ViN =100dBuV EMF
= £
15 15
w jri
O Q
P -1
ar 5
o 10 ° 10
> >
5 Vin =20dBuV EMF 5 ViN = 40dBuV EMF
k= =
05 0.5
8 Vee=3V 8 Vee=3V
& fiN=21.7MHz @ fiN = 450kHz
2 Input 508 &2
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
TEMPERATURE  Ta (°C) TEMPERATURE Ta (°C)
NOISE DETECTION TEMPERATURE
NOISE DETECTION CHARACTERISTICS CHARACTERISTICS
Vee=2V Vee=2v
18l N 31kHz ~ 04 fin=31kHz
S = € L—>H
z 30 2 E _____ HoL
w N -REC L w £
g 12 5 03
< 1 ¢ z
3 20 5 >
Q dl A N-DET Q B L
= 08 I = w 0.2 — [
=] / = 2 = — "
o o w — = L - T
= / 10 £ - —_—
2 4 35 =
o 1 o 2
(@] 0.4 / - = 0.1
w w —
g / e w
= / 0 = S
oL—t=— = 0
0 0.1 0.2 03 0.4 05 -40 -20 0 20 40 60 80
FILTER AMP INPUT LEVEL V|N (MVyms) TEMPERATURE Ta (°C)
12 2003-10-31

Downloaded from Elcodis.com €l

ectronic components distributor


http://elcodis.com/parts/5706405/TA31136FN.html

TOSHIBA TA3136FG/FNG

NOISE DETECTION FREQUENCY MIXER INPUT DEMODULATION
1000 CHARACTERISTICS CHARACTERISTICS (INPUT MATCHING)
- 500K O—© . ‘ |
A N g O —
> S S 2 \
E o~ "N
£ 100 o o = \
= 50 = Ggrok 2 2
—1 —INTH ©
5 k\ nl VIN = \/‘\
= ’ . N,
& \ VW level is measured 4 \
z 10 A when N-DET (pin 13) > N
& output changes. > 40 AMR (AM 30%) /
p z /
8 N K \v/ /N\
Eo AN 2w Y
o o5 N S Vee=2v
] \, b fiN=21.7MHz -
2 yd o fMoD = 1kHz, Af=1.5kHz
CDB450C24 |
o1 5 10 50 100 0 20 a0 60 g 100
INPUT FREQUENCY fiy  (kHz) MIXER INPUT LEVEL Viy (dBgV EMF)
DEMODULATED OUTPUT NOISE DETECTION SENSITIVITY,
12dB SENSITIVITY - POWER SUPPLY VOLTAGE 12dB SENSITIVITY - TEMPERATURE
g g Vee=2V
w finN=21.7MHz
3 2 fMOD = 1kHz, Af=1.5kHz
> 0 Vob -1z 2 4| Input matching
2 B = CDBA450C24
o e E f—] [P
- 4 _5 = [ |t
'é 12dB SENSITIVITY 5 g °
£ £ Z NOISE DETECTION SENSITIVITY
v (%3 |
) 2 .
5 -s -9 @ ES -4 ! J_l_| e
et o Sk T T
2 fin=21.7MHz ] [ 12dB SENSITIVITY
g‘ fmMoOD = 1kHz, Af=1.5kHz ;g
g —12| Vin=60dBuV EMF ~13 %5 -8
o CDB450C24 <2
0 1 2 3 4 5 6 -40 -20 0 20 40 60 80
POWER SUPPLY VOLTAGE Vcc (V) TEMPERATURE Ta (O
DE-EMPHASIS + BPF CIRCUIT
NOISE DETECTION SENSITIVITY, CHARACTERISTICS
12dB SENSITIVITY - TEMPERATURE ~~
(IN_COIL DISCRIMINATOR USED) 0 /[T
Vee=2v // N
fiN=21.7MHz AN
- fvoDp = 1kHz / N
E Af=1.5kHz 2 \
E Input matching —_ / \
ra Coil: 5114-JPS-010 3 \
=2 ~
S - - \
E |1 z
255 o — g o
:Q;} NOISE DETECTION SENSITIVITY __| \
BT
E ||| ool —— f
w
EEm=
I 12dB SENSITIVITY /
-8 -80
-40  -20 0 20 40 60 80 10 100 1k 10k
TEMPERATURE Ta (°C) FREQUENCY (Hz)
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APPLICATION CIRCUIT
NOISE DET RSSI OUT
= 17 7 I
I
3,
e o vee
~ w v AF OUT
MIXIN ¢ woy cC
LER O g2 G ng gy o [ DE EmP BPF —0
22 & o 52E | FF2a]o 7 8 o2 T 300Hz~3kHz
pF =4 b4 e < 91pF [— e
5] - 1 -
GND N-REC N-DET RSSI J\ IF ouT /LQUAD AF OUT
(D
{5 & 13 12 {H 19 9
LPF
RSS! QUADRATURE
NOISE DETECTOR
* COMP
L
RECTIFIER NOISE AMP s
BUFFER T8
LOCAL 0SC IF_AMP
Jz\ ) D &) 0
OSC IN NF0SC OUTN MIX OUT Ve j/lF IN N DEC
K
©2 =
X'tal B2 39me w w
21.25MHz =g CF L g 78 N ‘5:[ o S s $
= N S T W—3E g
- %= ST T VCC b < Rg -
J’ S CZIO l D 330kQ
”? ”? ”?
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PACKAGE DIMENSIONS
SSOP16-P-225-1.00A Unit : mm

16 9
HEHHHHHHA ‘

»

46202
6.510.3

I*

THHOH0HO. .
1 8

. 8.7MAX R
8.2+0.2 o
[g x 35
/ —————\iof & - r:£
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Weight : 0.14g (Typ.)
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TOSHIBA TA31136FG/FNG

PACKAGE DIMENSIONS

SSOP16-P-225-0.65B Unit : mm
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Weight : 0.07g (Typ.)
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TOSHIBA TA31136FG/FNG

Notice for Pb free product
About solderability, following conditions were confirmed
e Solderability
(1) Use of Sn-63Pb solder bath
0 Solder bath temperature = 2300
00000 Dipping time = 5seconds
0 The number of times = once
0 Use of R-type flux
(2) Use of Sn-3.0Ag-0.5Cu solder bath
0 Solder bath temperature = 2450
OO0 000 Dipping time = 5seconds
0 The number of times = once
0 Use of R-type flux

RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and 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 comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products 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 TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

@ 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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