ICs for TV , - Panasonic

ANS5S306NFBS

NTSC Video Signal Processor IC

H Overview Unit : mm
The AN5306NFBS is used to process video, chroma,
RGB, synchronization, and deflection signals. It incorpo- EHHHHHHHHHHHHHHHHHHHHHH?*
rates an HIC bus controller. 65 = L 40
= O =
M Features = =8z
« Video : Wide bandwidth filter, adjustable preshoot and == =, 54
overshoot for contour enhancement, ABL input = o O E—C’— I
o Chroma . ACC filter, color difference signal output - %: %25
« RGB : Color difference signal input, RGB signal output \EHHHHHHHHHHHHHHHHHHHHHH
e Synchronization . Synchronous BLK input/output, 1 2 45
adjustable AFC1 time-constant, adjustable horizontal 3 giﬁ
position e SI
« Deflection : Generation of parabola waves and saw- ?— NIRRT TAIAY, = L
tooth waves, distortion correction (0.8) 2004053 7
23.2+04
80-Pin QFH Package (QFHO080-P-1420)
M Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Vee Voo =96 A
Vcc2:5.6
Ieci(+1sn =113
Supply current Icc Tccz(is) =89 mA
Ls=26
Power dissipation Mot Po 947 mW
Operating ambient temperature Note 1) Topr ~20 to +70 T
Storage temperature Noe D) Ty —55 to +150 T
Note 1) Ta=257 except operating ambient temperature and storage temperature.
Note 2) Allowable power dissipation of the package at Ta=70C.
B Recommended Operating Range (Ta=25C)
Parameter Symbol Range
v e 8.5V t0 9.0V t0 9.5V
0O . 56—34,46,74
perating supply voltage range v
Voo 4.5V 10 5.0V t0 5.5V
8—134,46,74
Operating supply current range L 15mA to 20mA to 25mA
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AN5306NFBS ‘ ICs for TV

B Electrical Characteristics (Ta=25+2T)
Parameter | Symbol | Condition | min | typ | max | Unit
DC Characteristics

Circuit current Iss+s1 &gé@é&; ?I\llr::t?dgtg 132; ‘ sy 74 90 106 mA
I Pin@ is connected to 12V
Circuit current Is via 3800, Veor | 9V, Vor © 5V 59 71 83 mA
Synchronous input pin voltage Vi34 5::%655 f)nvlzclt?dgt\c]), 1\%2; L5V 08 | 13 1.8 v
Synchronous input pin voltage V-3 5:2%%&; ‘.)r\l/n:;t?d;\(; 1\%2; - 5y 0.8 1.3 1.8 v
Video input pin voltage A 5;:5@5635?‘{,‘2?‘?‘19‘3 1\%2; syl 27| 32| 37 \
: : Pi i ted to 12V
ABL input pin voltage Ve | Via %655 Ve 9V, Ve :sv| 25| 30| 35 M
ACL input pin voltage Vie-74 5::%%&; .or\ll.ncift?dgt\(; 132; - 5y 25 3.0 35 v
" Blooming level pin voltage Vor | B i‘:s@é(‘)sg";“:;‘?dgt\‘; 132; vl 22| 27] 32 \
Chroma input pin voltage Vo | P ii;‘%ésgf’“‘;‘;‘f‘?d;\‘; 132’(:2 oy 15| 20| 25 v
B—Y output pin voltage V-1 5::%68 (;:?I\];::ecft?d;\? léc\; - sy 23 2.8 33 \Y%
R cupupin e v | om0 BV o 23] 2] s3] v
Horizontal Signal Processing
, s Pi i 12v
Horizontal stabilized supply voltage HVcce v;:%%(;s(; f’l\];:zt?dgt\c,) Voo | 5V 5.9 6.3 6.7 \"
Constant current source operation resistance|] RHVcc Ly » 15t0 25mA —_— — 30
Horizontal free-run frequency (1) fro—1 1545 | 1575 | 16.05 kHz
Horizontal free-run frequency (2) fuo—2 At Hold Down 16.3 164 | 168 | kHz
T . 4fno fro frequency difference 00 H
fio supply rising drift Vees when other supply OFF—~ON 0 100 2 i
Horizontal output pulse duty THO Hold down off 344 37.5 40.6 % -
Horizontal output starting voltage Vars) owschﬁ?atf]:nlgll:t;)?ltz ?sknljér?;g rlifgrit:l — | — 52 v
Horizontal output level Vi 2.4 2.9 34 Vv
Horizontal pull-in range feu fo=15.75kHz +400 —_ —_ Hz
H center variable range (1) Tou Phase lead of 1A[10]—[00]* 1.8 25 32 us
H center variable range (2) Tou Phase lead of 1A[10]—[1F]* =30 —23]| —16 s
Lock detector output voltage (1) Vaaem Synchronous 5.1 5.8 6.5 \
Lock detector output voltage (2) V-1 Asynchronous —0.1 0 0.5 v
Lock detector output voltage (3) Va1 Hold-down 7.6 8.3 9.0 A
Hold-down operation voltage Vi 2.5 2.8 3.1 v
Burst gate pulse width Tror Sandcastle output 1.8 25 3.2 us
Sandcastle pulse .
output level (BGP) Vage Vee - typ. 4.0 43 46 v
Sandcastle pulse .
output level (HBLK) Viprx Vec - typ. 27 3 33 v
Sandcastle pulse .
output level (VBLK) VvaLk Vee & typ. 1.2 1.5 1.8 v

Vertical Signal Processing
Vertical output pulse width vo | 360 ] 380] 400 s

* Refer to table 1




ICs for TV ANS306NFBS

B Electrical Characteristics (cont.) (Ta=25+2C)

Parameter Symbol Condition min typ max Unit

Vertical output level Vao 1.3 1.8 2.3 v

Vertical output free-run frequency fvo 58.8 60 61.2 Hz

Vertical blanking pulse width TVBLK 1.37 14 1.43 ms

Y Signal Processing

Video voltage gain AYg gﬁ::p 'mn?i); 17 20 23 dB

Video voltage gain relative ratio AY ngi,l: pi;\;een RGB channels —25 0 2.5 dB

Video voltage gain relative ratio DL AYoa g S;i(l)agFline ~15 0 1.5 dB

Sharpness 1 AG w2 :;‘r‘“f'g;fhg‘\;’,"“;mj P s | 45| 75| B

Sharpness 2 AGug, | | IMHzshap - g4 -TF 15| 145| 175| dB

Contrast control range max. AG (con (S:};?:tp ‘t}r,r;)m. 35 6 8.5 dB

Contrast control min. value yGn:iC:N) Contrast . min. — 30 200 mV

Brightness variable quantity Vir ggglgfl‘“min —max 3.0 37 44 v

. APL10—90% 9
DC regeneration rate 1 TDCl DC transmission quantity change-over | —direction % % 102 %
000,

DC regeneration rate 2 TDC2 I/?Cl?r;gm?ssiongtlgmﬁw changever . +diecton 96 103 110 %

Y signal delay time 1 toL Y delay line : ON 260 325 390 ns

Y signal delay time 2 tolz Y delay line . OFF 160 205 250 ns

Y frequency characteristics 1 4y, (Y) ll)(il\/;l(;lrzfa:ltgnMu:It;op glll\lantlty -6 =3 +1 dB

Y frequency characteristics 2 4y; (Y) E%%ﬁzfitgﬁ:;oy glll:al}nmy -5 -2 +2 dB

ACL characteristics AyACL Pin@® 3V—3.5V 8 11 14 | dB/V

ABL characteristics 4Yap | Pin® 2735V 2.7 3.4 41| VNV

Black extension quantity 4YBL1 g}g&é B f;{} t()jllidf(ilter —0.1 0 0.1 v

: k Pinl ©

Black extension gain 4YBL2 };122;( gzlilrlll bﬁfniﬂgx 3V 1.6 1.95 23 \Y
Pin@3 : 5V

Black extension start point 1 AYBL3 after 2.4Vp_p by contrast —0.12 0 0.12 v
Pin@3 CR filter

’ Black level : min.

Black extension start point 2 AYBL4 after 1.7Vp_p by drive —0.1 0.35 0.8 v
Black level ; max.

7 correction quantity min. to max. Y, gﬁ::: ; {ia‘:gl ': Tnal); —— 0.5 0.85 1.2 v

. . . Bloomin,
Blooming level drift quantity 4YBLM DC Pin® © 0.5V—4.5V 3.2 39 4.6
Pedestal level (standard) Y Cut—off . 80 2.0 24 2.8
Chroma Signal Processing
ACC characteristics 1 Acct | Color bar signai - dB
characleristics (burst 300mVp—p) ! 0 Tl
- Color bar signal -
ACC characteristics 2 ACC2 (burst 15mVp_p) —4 15 il dB
. Color bar burst _ _ _
Killer tolerance on ex 0dB=150mVe_p 48 43 38 dB




ANS5306NFBS ICs for TV

B Electrical Characteristics (cont.) (Ta=25+2T)

Parameter Symbol Condition min typ max Unit
. Color bar signal. _ . -
Killer tolerance off [ (Burst 0dB=150mVp—p) 44 dB
Demodulation output amplitude B—Y €0B (C];’lll?;tbfggﬁgil_' o) 0.85 1.25 1.64 Vp-p
Demodulation output amplitude R—Y €oR ?gi«:;tbf;;:ngl&a:_.?) 0.67 1.0 1.32 Vp-p
. . Rainbow signal .
Demodulation output ratio R/B R—Y/B—Y output ratio 0.48 0.56 | 0.64 | times
Demodulation angle B—Y ZB -8 | —25 3 deg.
Demodulation angle R—Y LR - 83 88 93 deg.
Color residue Cxiller Ib(;llze(;'kfgter terminal grounded — — 50 [ mVp-p
Demodulation output residual carrier €car No signal input — — 50 |mVe—p
APC pull-in range Low founl Burst frequency change 500 600 — Hz
APC pull-in range High foun Burst frequency change —500 | —600 | — Hz
CW output amplitude €cw 600 800 1100 |mVe—p
Free-run frequency foo Deviation from 3.579545MHz | —200 0 200 Hz
RGB Signal Processing
Pm@ 356mVp—p ok ok doe
Tint center * g. PinG0 200mVe—p. DAC value 3} | [ac]| [5¢1| —
where R.B output coincident
Tint variable range max. * 48, Tint . typ.—max. 25 35| — deg.
Tint variable range min, * 40, Tint | typ.—min. —32 42| — deg.
R—Y demodulation axis variable range * | 46 pem Demodulation axis . min.—max. 16 28 39 deg.
B—Y ratio variable range (1) * AB—Ymin. | Demodulation ratio : typ.—min. — 0| 025 times
B—Y ratio variable range (2) * AB—Ymin. | Demodulation ratio ; typ.—min. 125 15| L75 | times
G—Y/R—Y ratio (1) * ecferz G—Y ratio change-over . 02 0.29 0.36 043 times
G—Y/R—Y ratio (2) * eclers G—Y ratio change-over . 03 0.27 0.35 044 | times
G—Y/B—Y ratio (1) * eclens G—Y ratio change-over . 02 015 | 023| 031 | times
G—Y/B—Y ratio (2) * eclens G—Y ratio change-over . 03 0.3 0.36 042 | times
RGB output blanking voltage Egix Bright . typ. cut-off 0.7 1.1 1.5 v
* Ap-vcl Cont : typ.
Color control range max. max. Color | typ.—»max. 34 5.0 6.6 dB
: Ap—vycl Cont : typ.
Color control min. value * min, Color © typ.—min. — 25 50 mV
Color difference contrast variable range * | As (cow ggﬁr: 't%P' 35 6 8.5 dB
Drive control range Ag (oR) gﬁzz Sxm(l(z;f: 4 6 8 dB
Cut-off R - B control range Vico) gz::gg $‘r§,1in —max 1.6 21 2.6 v
Cut-off G control range Vico)a Cut-off . min.—max. 0.6 1.1 1.6 \’
On-screen voltage gain Ayc g;:trla\:t - max 8 10 12 dB
On-screen contrast range Aye (on) Ys=1V typ.—max. 0 1.5 35 dB
- On-screen contrast min, value A’;i(gm 0.5V input 0.1 0.3 05 | Ve-p
On-screen frequency characteristics de ?;ti%‘m(;ntg‘;aigt&gfz —6 —3 +1 dB
Deflection Signal Processing
Standard vertical sawtooth output amplitude Vour PinG0, 6D short 23 2.6 300l -~ Nare
Standard EW parabola output amplitude Vew 1.8 2.2 26 | Vep

*  The state in which R, B output amplitudes and G amplitude are made coincident, by means of drive I, If adjustments when Y signal is applied to Pin@.
%k Dafoar tn talklas 1



ICs for TV

ANS5306NFBS
B Electrical Characteristics (Ta=25%2C) [Reference Value]
Parameter | Symbol [ Condition min I typ I max I Unit
Horizontal Signal Processing
Synchronous separable input Vin Input ; full black Sync. level (02| 0| __ Vp-p
fuo ambient temperature dependency %‘;0 Ta=—20 to +70C — (55) — Hz/C
Horizontal oscillation frequency control sensitivity Bu — (12) | — |[Hzmv
AFCI reference current (1) Tso (1) oD [30]* — (0.83) — mA
AFCT reference current {2) Lo oD [20]* — | 33| — mA
AFC1 reference current (3) Lo 3 oD [10]* — | (183)| — mA
AFCI reference current (4) Lo ) oD [00]* — | 233)| — mA
F.B.P slice level (blanking) Verp—i — 0n| — \%
F.B.P slice level (AFCI) Vepp-2 — (2.5) J— v
H center ; Typ.
F.B.P delay time range Th—rap Hout rise to FBP — — (19) ps
center

. o Horizontal Sync. rear edge to _ ' .
B.G.Pstart position burst gate pulse front edge (03) -
Sandcastle pulse output temperature characteristics A4V27 (1) —_— (1.8) — ImV/deg
Sandcastle pulse input thresh level av.
temperature characteristics 200t - ] — |mVideg
FBP input threshold level .
temperature characteristics HBLK AVas o — |(Z18) | — |mVideg
FBP input threshold level _ .
temperature characteristics AFC1 — (1) mV/deg
X —ray inner reference temperature characteristics — Zener temperature characteristics+ 1 3mVideg [ — (0) | — |mV/deg
Sandcastle pulse output supply voltage - - _
dependency BGP Ve SVE0.5V () VIV
Sandcastle pulse output supply voltage _ . .
dependency HBLK Ve SVE0.5V (0.74) viv
Sandcastle pulse output supply voltage
dependency VBLK — | VeaSVHOSV — |04 | — | v

Vertical Signal Processing
. . Period from VBLK rise t
Vertical BLK phase wide PVBLK (W) VZ;tlic al rSymnc £all nseto — (387 — ms
. Period from VBLK rise to
Vertical BLK phase normal PVBLK | = .1 Sync. fall — 02)| — ms
CRT neck break operation Pin@) voltage Vo Pin . 1.5V (15)] — — \
Vertical BLK pulse width wide TVBLK (W) — (5.05) — ms
Y Signal Processing

Contrast variable range Aygfr‘lj") Contrast ; min./max. - (40){ — dB
Y output amplitude Vcc dependency dyg (Vee) - 04)| — dB/V
Y output DC voltage Ve dependency | 4Yg (Vee) — | (0.18) | — ViV
Y noise level Vyne — (| (50 mV
Delay line dynamic range VDLmas. — 7| — v
Y output amplitude ambient temperature dependency R| dyr (Ta) —20 to +70C - (—6) — %
Y output amplitude ambient temperature dependency G| dyc (Ta) | —20 to +70°C — (-8)| — %
Y output amplitude ambient temperature dependency B| 4ys (Ta) | —20 to +70°C — (—6)| — %
APL detection voltage AarL APL50—100% (1) (2) (4) | times
Sharpness output voltage Vi Sharpness : typ. (13) (2.1¢ (p.a) v
Sharpness output variable range AV Shrapness . min.—max. .7)| G0y | (3.3) A%

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design.

*  Refer to table 1

ICs
TV



ANS306NFBS ' ICs for TV

B Electrical Characteristics (Ta=25+2C) [Reference Value]

Parameter | Symbol | Condition | min | typ | max | Unit
Chroma Signal Processing
Demodulation output amplitude Vec dependency €0-v — ] — | dByv
VCO Vcc dependency AMco—v — | (220)] — | Hz/V
Burst-chroma ratio tolerance dey (bst) | Burst compression tolerance — (400 | — %
for color bar chroma .
Demodulation output ambient temperature dependency R—Y | der—y (Ta) | —20 to +70C — (=3)| — %
Demodulation cutput ambient temperanure dependency B—Y | des—y (Ta)| —20 to +70T — | =3 — %
RGB Signal Processing
Y—RGB crosstalk ecri Cross-hatch signal (Y input) — | (—45) | — dB
RGB—Y crosstalk ’ ecr Cross-hatch signal (OSDinput) | — | (—40) | — dB
Color difference input dynamic range AV, — (2.2) — v
Internal - external pedestal difference voltage |  4E(vs) (—100) (o) | (100) mV
OSD input dynamic range AV, — (1.5) — \
V St 9.5V
RGB output amplitude Vec dependency | 4€c (Vec) VEE; ‘81.5 tg 2_5\, . — (0.4) —_ ViV
. Ve 8510 9.5V
OSD output amplitude Ve dependency | 4e: (Vo) V(C;g 451055V — 0| — VIV
RGB color difference signal amplitude temperature dependency | deg (Ta) | —20 to +70TC — (20) — %
OSD output amplitude temperature dependency | de, (Ta) | —20 to +70C — 6)| — %
Ei [40]*
Color control range (external) decolor golD[ AC] Control ratio — (28)| — %
. . vV Blooming DC 2.5V ) 1.0
White character slice level range w Color difference no input (06)| (08)| (10 A
White character correction quantity AVw Blooming DC 2.5V (06)| (08)| (L0) \'%

Color difference no input

Deflection Signal Processing

Vertical amplitude variation ratio (1) AV e Vertical amplitude : typ.—max. (10) (19) {28) %
Vertical amplitude variation ratio (2) AV amp Vertical amplitude : typ.—min. | (—10) | (—19) | (—28) %
Vertical li i
Vertical linearity variation width max. AV ty;f?nageamy (5) (12) (19) %
Vertical linearity variation width min. avy, | Vertical lincarity (=35) | (=12) | (—19) %
yp.—min.
Vertical S character amplitude variation ratio 4Vsc Vertical S-correction ; min.—max.| (—33) | (—18) | (—3) %
Vertical position variation width AV giine Vertical position . min.—max. (0.6) (0.8) (1.0) v
Pin62=0V
Vertical EHT amplitude variation ratio AVenr Vl:r?i%al (I)EHT : typ.—>max. @3] o) 19) %
Piné2=1V
Vertical EHT amplitude variation ratio 4Venr V?I%:al EHT : typ.—min. (=3) | (=10) | (—19) %
. . EW parabola amplitude .
EW parabola variation width p:a:ila minf—»max. P 2)| 32){ @4)| Vep
Horizontal amplitude variation width AVyu-woots | Horizontal amplitude | min.—max. (34)| (4.6 (5.8) v
Trapezoidal distortion correction variation ratio 1 AV Trapezoidal distortion correction  typ.»max.| ~ (48) [  (72) (96) %
Trapezoidal distortion correction variation ratio 2 AV s Trapezoidal distortion correction © typ—min. | (—48) | (—72) | (—96) %
Corner correction variation ratio 1 AV comer llswr;ﬁ? fm ax. (—40) | (—28) | (—16) %
EW
Commer correction variation ratio 2 AVeomer | 3 r;?;n _Cfmax' (—38) | (—26) | (—14) %
. Pin62=1V
Horizontal EHT correction variable range| A4Vu—gur ngr@i%ontal EHT * min.—max. 14)| 2y GO v
Deflection Signal Processing
Cormer correction slice level pin voltage Ver — | (0.35) — v

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design.
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B Electrical Characteristics (cont.) (Ta=25+2TC) [Reference Value]

Parameter Symbol Condition min typ max Unit

Corner correction gain adjustment pin voltage Vs — (25) | — A
Ve 8.5t0 9.5V

EW output Vec drift AVew (VCC) Vgg; 4.5 tg 5.5V i (0) - %

EW amp. drive current Iew—dr — (14) | — mA

Ramp wave form normal AV oy 0D [00]* — (25)| — Ve-p

Ramp wave form wide AV camp(w) 0D [40]* — (2.5) — Ve-p
Service SW . ON

AGC input output current Lig Pie;v@éc :weep — |[(x140) | — #A
Pi . 1.5V, Pi L 2.5V

Ramp input output current (1) L Vl;ﬁe - ON in9 — (44) | — mA
Pin4® . 1.5V, Pi L 25V

Ramp input output current (2) Ly Vl;e * OFF indd — | (=9%0)| — #A

DC level of vertical scan stop-mode Va—sw | OD [80]* — (12) | — v

Input Signal

Chroma input tolerant level €Cin g;(l):\t;i:tt:glsrﬁev el (90) | (150) — | mVp—p

Y input tolerant level Vin Sync. to white 100% — (0.5) 0.7) | Vpp

H Sync. input tolerant level VHin Sync. to pedestal (05 | (1L.0)] (2.0)| Ve

V Sync. input tolerant level Vvin Sync. to pedestal 05) | (1.0){ (200 | Ve

Sandcastle pulse .

external inplilt BGP Vacpin Vee : typ. (40) | (43)| (46) | Ves

Sandcastle pulse .

external input HBLK VipLkin Ve * typ. 2.7) (B0)| 33)| Ve

Sandcastle pulse ) .

external input VBLK VvBLKin Vee I typ. (1.2) (16) | (1.8) | Vep

FBP input VEspin Vee | typ. — — (3.5) v

Ys input level Ve3 Vee - typ. (0| — (3.5) A%

On-screen input R egy — (0.71) (1.0) Ve-p

On-screen input G ess — [ o7 | 10)| Ve

On-screen input B €66 — [ (071} | (1LO)| Vep

12C bus SDA input level H Vis Ve (=5V) (40) | — | (Vew) v

I2C bus SDA input level L Vis Veer (=5V) o1 — (0.7) A%

I2C bus SCL input level H Vo Veer (=5V) 40) | — | (Vo) v

12C bus SCL input level L Vi Veer (=5V) 0| — (0.7) v

Note) The characteristics value in parentheses is not a guaranteed value, but reference one on design,
*  Refer to table 1
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12C Bus Protoco!
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ANS306NFBS

ICs for TV

Table 1 (cont.)
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ANS306NFBS ICs for TV
B Pin Descriptions
Pin No. Pin name Pin No. Pin name
2 |3.58MHz CW output 44 | Hor. power supply (HVcc) ' ‘
3 | Killer filter 45 |I*C SDA input
4 | Color track filter 46 |IPCGND |
6 | ABL input (Brightness control) 47 |I2C SCL input
7 | Chroma input 48 | Reference ramp waveform AGC filter
8 |5V power supply (Vee) 49 | Reference ramp waveform generation
9 [ Blooming level input 50 | Ver. deflection saw-tooth feedback input
10 | Filter for APL detection 51 | Sync. 9V power supply
14 | Filter for white peak detection 54 | Ver. deflection saw-tooth output
15 | Black min. det. filter/color control 55 | EW output
16 | ACL input contrast control 56 |9V power supply (Vecr)
17 | Y signal input 57 | R output
18 | Slave address switching —1 58 | Corner gain control
19 | V sync. sep filter 59 | G output
20 | H sync. input 61 |B output
21 | Slave address switching—2 62 | EHT voltage detection
22 | V sync. input 63 | Ys input
23 | Lock det. filter 66 | On-Screen B input
26 | Sandcastle pulse input 67 | Comer slice level control
27 | Sandcastle pulse output 68 | On-screen G input
28 | Flyback pulse (FBP) input 69 | On-screen R input
29 | V pulse output 70 |B—Y input
30 | AFCI filter 71 |R—Y input
31 | Sharpness control output 74 | V/C/RGB GND
34 [ Sync. Def GND 76 | R—Y output
35 [503kHz VCO 77 | B—Y output
37 | ACF filter 78 |3.58MHz VCO
38 | High voltage det. input (X—ray) 79 | Chroma APC filter
39 | High voltage det. reference voltage 5,11, 36,42,60,75 No-connection
43 | Hor. drive pulse output 1,12,13,24,25,32,33,40 [GND
— 41,52, 53, 64, 65,72,73, 80

B Reference

PD —Ta
3000 (a) IC without heat sink
2800 Ruj—a=844C/W
Po=1481mW (25TC)
2413 (b) Glass epoxy board (50X 50 0.8tmm)
2400 Ruj-.=518C/W
2 Pp=2413mW (25C)
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