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

O0O0TA2720 0 0O goobgoopcBOOO0O0OO02a000000

TOSHIBA TA1272AF

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA1272AF

FOR LCD TVS, PIF AND SIF SYSTEM

FEATURES

PIF circuit

® High input sensitivity

® 3-stage variable-gain PIF amplifier

® OQutput with black noise inverter

® Output without black noise inverter

® High-speed response peak AGC with dual time constant

® Reverse RF AGC output

® Built-in AFT detection circuit with AFT mute SSOP24-P-300-1.00
SIF circuit Weight : 0.32g (Typ.)

® A4-stage SIF amplifier

® Quadrature-type detection circuit

RF AGC CURVE

\. TA1272AF w

RF AGC OUTPUT (V) —=

-

Input signal voltage (dBgV) —=

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.
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TOSHIBA

TA1272AF

BLOCK DIAGRAM

Video Video Sync. Sync.
output output sepa. AFT Video Video sepa. Audio  limiter FM det. AFT SIF
(N.Il. : ON) (N.l. : OFF) input coil coil 2 coil 1 output  output output input output GND
Gd G 6) 6D Gy (9 (8 G (o (G B
l L | T ] L]
¥
Sync. sepa. 1 FM
it det.
':‘r;per AFT J ¥
_ SIF limiter
. | _* amp. @
Noise Video
Inverter det. o
SIF limiter
. PIF .
> | Video amp. @ amp. @
A amp.
dGC [ (%) o
et. PIF amp. @ SIF limiter
IF AGC amp. @
SIF limiter (%)
4+—{ RF AGC ‘—| PIF amp. © amp. @
o © e o »© © o0 & O W O O
AGCq AGCy RF AGC RF AGC PIF PIF PIF PIF SIF SIF N.C. Video
DELAY Vee input 1 input 2 GND input Vee Adjust

output
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TOSHIBA TA1272AF
TERMINAL FUNCTION
PIN No. PIN NAME FUNCTION INTERFACE
gt of
This ICis adopted dual time Xz LT
constant AGC circuit to O
1 PIF AGC1 improve AGC responsibility. S %;g
2 PIF AGC) To mute picture, connect I
1.6 k) between pin 1 and @ 1";"9'/
GND. % g% S
<
RF AGC RF AGC output terminal N
3 O -
Output (open-collector output)
x
gt 93 3953 35? %
<rw Q“ < gi g ©
Changing comparator
4 RF AGC Delay [reference voltage adjusts RF
AGC delay point. K
A RF
12kQ
Connect bypass capacitor
5 PIF Vcc between this terminal and PIF —
GND with shortest wiring.
s S3 I}
~] ~T ) T
r ¥ % v '\
6 PIF Input 1 PIF input terminal. :j
7 |PIF Input 2 Input impedance 5kQ (Typ.) ® tor TR —
EElE
@ T c S
y W ™ ™
I N 0
Connect bypass capacitor
8 PIF GND between this terminal and PIF —

Vcc with shortest wiring.
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TOSHIBA TA1272AF

PIN No.| PIN NAME FUNCTION INTERFACE

Connect BPF between this ©)
terminal and pin 23.

9 SIF Input

Connect bypass capacitor
10 | SIF Ve between this terminal and SIF —
GND with shortest wiring.
11 N.C. — —
Video signal output voltage
adjustment terminal.

Chaging this terminal voltage,
it is possible to adjust video
signal output voltage to ® O
1.0 Vp—p- X ¢—— AGC Det.
(In case of use on adjustment 5kQ
free, connect resistor (330 k()
(>:<) to GND) z
To prevent noise, connecting
capacitor (0.01 «F) to GND is
recommended.

(3% resistance tolerance :
*5%)

Connect bypass capacitor

13 SIF GND between this terminal and SIF —
Vce with shortest wiring.

12 Video Adjust

18k{2

1k

AFT detector output terminal
based on double balanced X
multiplier.
AFT output is muted when @
AFT coil terminal is connected +
to GND.

14 | AFT Output

1k
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TOSHIBA TA1272AF

PIN No.| PIN NAME FUNCTION INTERFACE

Quadrature input terminal for
FM detection circuit.

Connect FM coil between this !LJ ¥
15 FM Det. Input |terminal and pin 16. L ) K
Audio output is muted when ® ¥¥/
this terminal is connected to M, K >T4-8M“,Q_ N
GND. | _
£ } 280 T
@ 4
17 Audio Output |Audio signal output terminal. xx ® ® 4 010,

! G Yo
S EI 40 32
Limiter output terminal. x N 15pF |
16 |Limiter Connect FM coil between this A
Output terminal and pin 15. (o
¥
® O
L S S
18 Sync. sepa. output and input @
Sync. Sepa. .
22 terminal. (®
y S Y ¢
< <
y ¥ s g )
19 | Vi il 1 . . . » YN
9 !deo Co! Connect video connection coil. @ e N -
20 Video Coil 2
[ 3K ® ® ©®
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TOSHIBA TA1272AF

PIN No. PIN NAME FUNCTION INTERFACE
ei 3 }' ]
. . N %
Connect AFT detection coil. x (i ZOkQ] N
21 AFT Coil AFT output is defeated when I’ -
this terminal connected to G)— 20k
GND. " % %
X oF i
® ®
Video signal output terminal.
. Pin 23 isgthe output without % ® % Video %
Video Output =] det. ™ -

noiseinverter, and can thus be D)

23 1 H H H H Noise —= ‘) 4
24 |Video Output used for diversity circuit, for o "\_F
2 example. |
Pin 24 is the output with @ =
noiseinverter. Y Y 3E§ ® ®
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TOSHIBA

TA1272AF

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 8 \Y
Power Dissipation Pp (Note) 500 mwW
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

(Note) When using the device at above Ta = 25°C, decrease the power dissipation by 4 mW

for each increase of

RECOMMENDED POWER SUPPLY

1°C.

PIN No. PIN NAME MIN. | TYP. | MAX. | UNIT
5 |PIF Vcc 35 45 5.5 Y
9 [SIF Vcc 35 45 5.5 v

ELECTRIC CHARACTERISTICS (Unless otherwise specified, Vcc = 4.5V, Ta = 25°C)

DC CHARACTERISTICS

PIN No. PIN NAME FUNCTION MIN. | TYP. | MAX. [ UNIT
1 AGCq 1st AGC filter — 4.2 —
2 AGCy 2nd AGC filter — 4.2 —
3 RF AGC RF AGC output — — —
4 RF AGC delay RF AGC delay — — —
5 PIF Vcc PIF Vcc — 45 | —
6 PIF input 1 IF input 25 29 3.2
7 PIF input 2 IF input 25 | 29| 3.2
8 PIF GND PIF GND — 0 —
9 SIF input SIF input 43 | 4.45 4.6
10 SIF V¢ SIF V¢ — 4.5 —
11 N.C. — — — —
12 Video Adjust Video Adjust 0.55 | 0.85 | 1.15
13 SIF GND SIF GND — 0 — Vv
14 AFT output AFT output 1.3 18| 3.2
15 FM det. input FM det. output 3.5 3.7 3.9
16 Limiter output SIF limiter output 255 | 275 | 2.95
17 Audio output Audio signal output 1.7 2.1 2.5
18 Sync. sepa. output Sync. sepa. signal output — — —
19 Video coil 1 PIF carrier output 405 | 415 | 4.25
20 Video coil 2 PIF carrier output 405 ( 415 | 4.25
21 AFT coil Connecting AFT coil 435 | 445 | 455
22 Sync. sepa. input Sync. sepa. signal output — — —
23 |Video output 1 22222 ?Lgvzarle‘:“:t‘;’;m 1.40 | 1.85 | 2.30
24 |Video output 2 X:ii: ?Lgvr::le‘:“:t‘gﬁ) 140 | 1.85 | 2.30
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TOSHIBA TA1272AF

AC CHARACTERISTICS (Unless otherwise specified, Vcc = 4.5V, Ta = 25°C)

PIF circuit
TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT

Ppwer Supply Current at No IpiF 1 . . 11 16 mA
Signal
Output Signal Voltage \p) 2 (Note 1) 0.8 1.0 1.2 | Vpp
:;im‘:ttys'g”a' Voltage Vimin | 2 (Note 2) — | 43| 50 |dBuv
Maximum input Signal V; ) (Note 3) 95 | 112 | — |dBov
Voltage i MAX ° ’u
-3 dB Video Band Width BW 2 (Note 4) 5 6.5 — MHz
Dependence of Output
Signal Voltage On Power Vp/Vee | 2 (Note 5) — 25 — | %/V
Supply Voltage
Deferential Gain DG 3 (Note 6) — 5 10 %
Deferential Phase DP — 4 8 °
Signal-Noise Ratio S/N 2 (Note 7) 40 45 — dB
Intermodulation IM 4 (Note 8) 30 35 — dB
Suppression of Picture Career CR 2 (Note 9) 45 50 — dB
Sync. Voltage Level Vp 2 [White 100% 05 | 0.75 1.0 \Y
Output Voltage at No Signal V, 2 (Note 10) 1.6 2.0 2.4 \
Black Noise Inverter Level VBTH 5 (Note 11) 0.4 0.6 0.8 v
Black Noise Clamp Level VBcL Video output 2 1.0 1.2 1.4
AFT Control Steepness af/av 10 20 30 |kHz/V
AFT maximum Output VMAX 40 43 45
Voltage

— 2 |Load : 75k{2/75k{)
AFT minimum Output v . 03 05 \Y
Voltage MIN
AFT Mute Voltage VMUTE 2.1 | 2.25 24
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TOSHIBA TA1272AF

SIF circuit
TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
P.ower Supply Current at No Isi 1 . . 6 11 mA
Signal
Output Signal Voltage Vobp 2 (Note 12) 120 150 180 |mVyms
SIF Input Signal Voltage
Sensitivity Y 2 (Note 13) 30 35 40 |dBuV
Total Harmonic Distortion THD (DET) 2 (Note 14) — 0.4 1.0 %
AM Rejection AMR 5 (Note 15) 30 45 — dB
Signal-Noise Ratio S/N DET 2 (Note 16) 50 65 — dB
-3 dB Bandwidth BW -3dB 2 (Note 17) 180 230 — kHz
Dependence of Output
Signal Voltage On Power Vop/Vee | 2 (Note 18) — 10 15 | % /V
Supply Voltage
Sync. sepa. circuit
TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. [ UNIT
CuUIT
Sync. Sepa. input Voltage VSYNC.IN 2 — 1.8 2.1 3.0 \"
Sync. Sepa. Minimum Output
VSYNC.MIN | 2 0 0.2 0.4 Vv
Voltage Load : 47 kQ
Sync. Sepa. Maximum Output v 5 ' 43 45 . v
Voltage SYNC.MAX - :
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TOSHIBA TA1272AF

TEST CONDITION
<PIF circuit>
(Note 1) Output signal voltage

PIF input : fg = 58.75 MHz, 87.5%AM, 84 dB.V, White 100%
Measure output video signal voltage.

(Note 2) PIF input signal voltage sensitivity

PIF input : fo = 58.75MHz, fm = 15.75 kHz, 30%AM, 84 dBuV
Measure output video signal voltage (that voltage is 0 dB) Lower input signal
voltage gradually, measure input PIF signal voltage when output video signal voltage
is —3dB.

(Note 3) Maximum input signal voltage

PIF input : fo = 58.75 MHz, fy = 15.75 kHz, 30%AM, 84 dB .V

Measure output video signal voltage (that voltage is 0 dB) Raise input signal voltage
gradually, measure input PIF signal voltage when output video signal voltage is
+3dB

(Note 4) -3 dB video band width
(1) PIF input :

fo = 58.75 MHz, 84dBuV, CW
Measure IF AGC voltage and supply that voltage from external source.

(2) Input following composite signals to the PIF input :
[SG 01 58.75 MHz, 84dBuV (frequency : fixed)
SG : 2 58.65~45 MHz, 64 dBuV (frequency : variable)

Monitor spectrum of output signal at pin 24. Change frequency of SG : 2,
measure frequency of SG : 2, when video output signal is -3 dB.

Difference between that frequency and 58.75 MHz is —3dB band width.
(Note 5) Dependence of output signal voltage on power supply voltage

PIF input : fo = 58.75 MHz, 87.5%AM, 84dB.V, standard TV signal (V/S =10 : 4
Ramp)

Measure the output video signal voltage when power supply voltage are 3.5V and
55V. (45 +1.0V)

Compare those voltage and the output video signal voltage when power supply
voltage is 4.5V.

(Note 6) Deferential gain/Deferential phase

PIF input : fo = 58.75 MHz, 87.5%AM, 84dB.V, standard TV signal (V/S =10 : 4
Ramp) IF AGC : free
Measure deferential gain and deferential phase.
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TOSHIBA TA1272AF

(Note 7) Signal-noise ratio
(1) PIF input : fo = 58.75 MHz, fiy = 15.75 kHz, 30%AM, 84 dBuV
Measure IF AGC voltage and supply that voltage from external source.

(2) Measure output video signal voltage. : V1

(3) PIF input : fo = 58.75 MHz, 84dBu.V, CW
Measure output video signal voltage. : V>
Signal-noise ratio is calculated by following equality.

Signal-noise ratio = 20 €og (V1 x 6/V>3) (dB)
(Note 8) Intermodulation
(1) PIF input : fg = 58.75 MHz, 84 dBuV, CW

Supply DC voltage to IF AGC from external source to fix IF AGC
voltage.

(2) PIF input : following composite signals
fo = 58.75 MHz, 84 dBuV, CW
fc = 55.17 MHz, 74dBuV, CW Input
fs = 54.25 MHz, 74 dBuV, CW

Measure the difference of signal level at pin 24 920 kHz component and 3.58 MHz
component (Chroma sub-carrier).

(Note 9) Suppression of picture career

(1) PIF input : fo = 58.75 MHz, fy = 15.75 kHz, 78%AM, 84dB.V
Measure IF AGC voltage and supply that voltage from external source.

(2) Measure output video signal voltage. : V1

(3) PIF input : fg = 58.75 MHz, 84 dBuV, CW
Measure signal level of 58.75 MHz component at pin 24. : V)
Signal-noise ratio is calculated by following equality.

Suppression of picture career = 20 x fog (V1/V>3) [dB]
(Note 10) Output voltage at no signal

PIF input : no input IF AGC : GND
Measure output video signal DC voltage.

(Note 11) Black noise inverter level /Black noise clamp level

PIF input : fo = 58.75 MHz, f, = 15.75 kHz, 78%AM, 84 dB .V
Supply 0V to IF AGC from external source. Raise that voltage gradually, measure
black noise inverter level.
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TOSHIBA

TA1272AF

<SIF circuit>

(Note 12)

(Note 13)

(Note 14)

(Note 15)

(Note 16)

(Note 17)

(Note 18)

Output signal voltage

SIF input : fo = 4.5MHz, fq = 400 Hz, 25 kHz /devi, 84 dByV
Measure output audio signal voltage.

SIF input signal voltage sensitivity

SIF input : fo = 4.5 MHz, fq = 400 Hz, 25 kHz/devi, 84 dBuV

Measure output audio signal voltage (that voltage is 0 dB). Lower input SIF signal
voltage gradually, measure input SIF signal voltage when output audio signal voltage
is —3dB.

Total harmonic distortion

SIF input : fo = 4.5 MHz, fyy = 400 Hz, 7.5 kHz/devi, 84 dBuV

AM Rejection

SIF input :

(1) FM : fo = 4.5 MHz, fr, = 400 Hz, 25 kHz/devi, 84 dBuV

(2) AM : fg = 4.5 MHz, fy, = 400 Hz, 30%AM, 84 dBuV

Measure difference of output audio signal voltage between (1) and (2).
Signal-noise ratio

SIF input : fo = 4.5 MHz, fq = 400 Hz, 25 kHz/devi, 84 dBuV
Measure audio signal output voltage. : V1 [mVymsl

SIF input : fo = 4.5 MHz, fq = 400 Hz, 25 kHz/devi, 84 dBuV
Measure audio signal output voltage. : V2 [mVymsl
Signal-noise ratio is calculated by following equality.

Signal-noise ratio = 20 fog (V4/V3) (dB)
-3 dB bandwidth

SIF input : fo = 4.5 MHz, f, = 400 Hz, 25 kHz/devi, 84 dByV
Measure audio signal output voltage. (that voltage is 0 dB) Then change input signal
frequency, measure bandwidth that audio signal output voltage within -3 dB.

Dependence of output signal voltage on power supply voltage

SIF input : fo = 4.5 MHz, f, = 400 Hz, 25 kHz/devi, 84 dByV

Measure the audio signal output voltage when power supply voltage are 3.5V and
55V. (45 +1.0V)

Compare those voltage and audio signal output voltage when power supply voltage
is 4.5V.
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TOSHIBA

TA1272AF

TEST CIRCUIT 1 (DC CHARACTERISTIC)

L &
> N
> n
10pF 10 pF ‘-I" U_I’ LLT ‘f LLI’ LLI/ LLI' p N
c 3 3 3 3, 3 3
~ x - — - = -
8 S < = - < = < ?
- o o o o N.C =} =} ,
23 22, 21 20, 19 18, 17, 16, 15, 13
T | — I !
Sync. sepa. 1 FM
det.
Limiter AFT T
amp. ) —
— SIF limiter
- | ,* amp. @
Noise Video
Inverter | det.
SIF limiter
v > 1 Video PIF amp. @ amp. @
CCu:i < AGC 05 amp.
’; g ] det. PIF amp. ® SIF I|m®|ter
° IF AGC amp
SIF limiter
PIF )
—= RF AGC amp. @ amp. ©
© L 5 6 ORI E)
SW-1 G
[ 2 N.C
< S ] < g % o B
c 3- e G ~ i = = -E @
o3 = x > o ) e o Sz
©s o I e ~ o o o o 1%
(*) resistance tolerance : +5%
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TOSHIBA

TA1272AF

TEST CIRCUIT 2 (AC CHARACTERISTIC)

Qa
o
2
Video Video Audio out g
]
o outzpué ou 1pu‘c AFT coil #CPU I’U— =
3 X
3,
S 33 @ 180k o
.—c pus W Ie =)
< T8 % ° 7 pF
P P 4.7 uF :_: ~
limiter
54 ®) G2 17 T6)output(i5
]
1 ¥
Sync. sepa. 1 FM
. det.
L|an:n|ter AFT ) ]
- | ‘p' zlr: Iim@i)ter
; - p.
Noise Video
Inverter | det. o
SIF limiter
l Video PIF amp. © amp. @
AGC amp.
1 det. (%) SIF limit
: PIF amp. @ imiter
IF AGC amp. @
SIF limiter (%)
PIF .
¢—= RF AGC -—| amp. @ amp. @ ‘
VIDEO 1)AGC) (2)AGC (3 5)PIF 6)PIF 7 ) PIF 8) PIF 9) SIF 11 12
MUTE () G ( F-AGC () Vee o T input input GND input Vee Q
§ Py w output sl 1 2 &1 N.C o
[T N = py by
3 Nl gt ¢l S E} s * 2|y
ST 4= 2T |37 20408 5] o S T I 83
fp‘_ o :“ 1 o o™ z 510 (=] ‘CE © 1 w30
- ~ (=] o o T ©,
Tuner AGC < =
Vee PIF input SIF input Ve (*) resistance tolerance : *5%

(*1) Sync. sepa. input
(*2) Sync. sepa. output

TEST CIRCUIT 3 (DG, DP)

Instrument for DG & DP measurement

Signal output

Monitor scope

Video signal Signal input
SG
. ATT Test circuit 2
fo=58.75 MHz PIF
input
APL = 50%
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TOSHIBA TA1272AF

TEST CIRCUIT 4 (INTERMODULATION)

~
58.75 MHz
Monitor scope
SGy [ Junction pad ATT | Test circuit 2
spectrum
54.25 MHz analyzer
SG3
55.17 MHz
TEST CIRCUIT 5 (AMR)
SIF Audio RMS meter
input output
FM AM
SG ATT — © Test circuit 2 ©
0.01 uF
RL
Distortion
meter
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TOSHIBA TA1272AF

COIL ADJUSTMENT
® Video coil

Measure video signal output DC voltage.

IF AGC : Fix voltage for external voltage source/

PIF input : 58.75 MHz, 84dBuV, CW

Adjust video coil so that video signal output DC voltage is lowest.

® AFT coil

Measure video signal output AFT voltage.
PIF input : 54~62 MHz (sweep signal), 84dBx.V
Adjust AFT coil so that AFT output signal is following figure.

AFT OUTPUT

AFT OUTPUT

0 -4 -2 fo 2 4 MHz
58.75 MHz
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TOSHIBA

TA1272AF

COILE SPECIFICATION

NCAOI\',ILE PART NUMBER CONNECTION SPECIFICATION
Center frequency : 58.75 MHz
TRF-3097 ® Internal capacitor —
Video (TOSHIBA) ©) External capacitor —
AFT |611SNS-10652 Frequency adjustment range : 4%
(TOKO) ® Qu D 72+ 20%
Size : 5mm x 5mm
Center frequency : 4.5MHz
Internal capacitor : 100 pF
TRF-6010D G— @ Demodulation output : 77mV * 10 mV (STD)
EM (TOSHIBA) Tuning frequency : 4.467 MHz * 11 kHz or
F29MCAS-32971B ® =z above (STD)
(TOKO) 3dB bandwidth : 4.467 MHz £ 75 kHz or
O © above (STD)
Size : 7mm X 7mm

APPLICATION CIRCUIT

(Diversity)
SIF 8 SIF SFE
|1k(147 pF 47 pF Filter 2.5 VB
uu1E E5
Video
output .
5 AFT coil
v .
cC 180 k{) &KAFT
M defeat
G S —4—a— cI’La S
P < -+ ~ (=} —
« « 47 uUFS N F TRF
ST e Te
™ o . ~ np 3097
Video AF
tput
Ga) GG 1) @Y coil
Sync. sepa.
Limiter
L a";p' er: Iim@iater
: - p.
Noise | Video
Inverter det. .
> l vid PIF amp. @ SIF limiter
eo amp. @
AGC amp.
det [ (%) SIF limiter
: PIF amp. @ ®
IF AGC 2mp-
SIF limiter .
PIF . X
&—= RF AGC -—| amp. © amp. © (T)
VIDEO 1)AGCT (2)AGC, (3 4 5)PIF 6)PIF 7 ) PIF 8 ) PIF 9) SIF 10) SIF 11 12,
MUTEﬁ G ( F:cAGtC () Vee o T input iznput GND input () Vee I\(I-C)
w o w outpu S 1 e
3, o~ w [ - w w V
= IR, Splils ) s “i%* < e
< = - - ~N
é}%ol 3; 1 6/; o] 20kQBL<L! Z;o ° o; < @ S
@ N o g3 o
Tuner AGC < SAW =3
Vee
‘ Vee
PIF input
(*1) Sync. sepa. input
(*2) Sync. sepa. output
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TOSHIBA TA1272AF

OUTLINE DRAWING
SSOP24-P-300-1.00 Unit : mm

24 13

HOHHHHHAHAAAA T g
af o =
5 §

Hﬁﬁjljwaaﬂuyz_;_ N |

+
0.4%0.1 S02®)

1.0TYP
» “— —>

13.5MAX

13.0+0.2

1.840.2
0.1523 35

0.525%0.2

0.1:3ds

Weight : 0.32g (Typ.)
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