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1.

TSBES

TV TUNER/IF UNIT
wITH BUILT-IN DC/DC CONVERTER

PRODUCT DESCRIPTIONS

(HaEE)
NO. PARAMETER SPECIFICATIONS
1-1.| Applied Standards CENELEC
(FARIE)
1-2.| Applicable broadcasting system PAL-B/G
(BRAKELR)
1-3.| Receiving channel VHF Tow CH E2~CH S4
(BEFv>2IL) fp : 48.25~126.25MHz
VHF high CH $5~CH S26
fp : 133.25~343.25MHz
UHF CH S27~CH E69
fp : 351.25MHz~855. 25MHz
1-4.| Intermediate frequency Picture fp : 38.9MHz
(PRAEE) Sound fs : 33.4MHz
1-5.] Nominal input impedance 75Q unbalanced
(BBADAE-F > R)
1-6.| Nominal power supply voltage 4B : DC 5V
(AHHHARE)
1-7.| Current consumption 4B : 140mA Typ.
(Iﬁﬁi) ll.)
1-8.! Output load condition Video output High impedance
(BHEERH) Audio output 100k Q
ALPS ELECTRIC CO.,LTD.
APPD.
TSBES
CHKD. TITLE
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2. ELECTRICAL BLOCK DIAGRAM

(ZowvoX)
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3. TERMINALS

(87 388)
Terminal description
1 ANT. IN Aerial connection/Mini phono socket female 75Q
2 IF OUT IF(fp=38.9MHz, fs=33.4MHz) OUT
3 SCL 12C-Serial clock
4 SDA 12C-Serial data
5 +B8 Power supply : 5v
6 RF_AGC 0uT RF_AGC voltage output
1 2nd IF OUT Output for Sound multiplexing of 2-carrier system
8 AFT OUT AFT S curve output
9 AUDIO OQUT Composite audio baseband signal output
10 VIDEO OUT Composite video baseband signal output

AL'PS ELECTRIC CO.,LTD.
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4 . MAXIMUM RATINGS

(BKRER)

NO.

PARAMETER

SPECIFICATIONS

4-1.

ENVIRONMENTAL CONDITIONS
(RIERM)

4-1-1.

Non-operational conditions

(REFRM)

Ambient temperture
(RRRE)
Relative humidity
(xHEE)

—-20 ~ +70°C

100% Max.

Operational conditions

(Eb{ESf4)
Ambient temperture
(AREE)
Relative humidity
(EEE)

+0 ~ +60°C

95% Max.

SUPPLY VOLTAGE
(HHAEE)

4-2-1.

Supply voltage +8
(48 HH4AETF)

1+
o

+5 . 5V

4-2-2.

SCL bus input voltage
(SCL AHEE)

-0. 3 ~+5. 5V

4-2

3.

SDA bus input voltage
(SDA AHEHE)

-0. 3 ~+5. 5V

5. TESTING CONDITIONS

(BB&M)

NO.

PARAMETER

SPECIFICATIONS

5-1.

ENVIRONMENTAL CONDITIONS
GRIZR )

5-1-1.

Ambient temperture
(AAEE)

+25 * 5°C

5-1-2.

Relative humidity
(EAEE)

65 + 10%

5-2.

SUPPLY VOLTAGE
(HGBE)

5-2-1.

Supply voltage +B
(4B $HAEF)

I+
o

+5 .1V
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6. ELECTRICAL CHARACTERISTICS

(Exngttae)
NOTE1 Indication of input level : 75Q terminate value
Gl ABLARAERT : 15 QK {E)
NO. PARAMETER SIG.| T.P | sSw MIN | TYP | MAX | UNIT NOTE
6-1. Video output level SG1 | TP1 | — | 0.8 {1.0| 1.2 Vp—p
(i h L ~<N)
6-2. Video S/N . SG2 | TP1 | — 39 46 | — dB NOTE2 _
(B S /N) =
6-3. | Noise limiting
sensitivity SG2 | TP1 | — | ~—~ 45 52 dBuV | NOTE3
G EHWRERE)
6-4. Sync. ratio SG2 | TP1 | — 27 30 33 %
(FHA L)
6-5. Differential gain SG3 | TP1 | — | -10 3 10 %
IR
6-6. Differential phase SG3 | TP1 | — 1 —-10 -3 10 °
(&5 u48)
6-7. Video freuency 1  MHz -2.0 0125
characteristics 2 MHz -2.5 0[3.5 100kHz
(BRIG BRI 3 MHz sG4 | TP1 | — | -3.5| 0]4.0 dB STANDARD
4 MHz -7.0] -2 ]14.0
4. 43MHz -10 -5 125
6-8. Audio output level SG5 | TP2 | ON 450 | 600 | 750 mVrms | PRE-EN
(BEHALARL) ON
6-9. Audio S/N SG5 | TP2 | ON 45 §5 | — dB PRE-EN
(BES/N) ON
6-10. | Audio distortion SGS | TP2 | ON -— 1 3 % PRE-EN
(BEEEE) ON
6-11. | Audio freuency 1 kHz -2.5{ 0.4 1.5 PRE-EN
characteristics 5 kHz SGS5 | TP2 | ON -8.5| -5.4| -2.5 dB ON
(BEFERREED 10 kHz -14.5{-10.4| -6.5 400Hz STD
15 kHz -19.0]-13.7| -8.0
6-12. | Sub carrier output level SG6 | TP4 | — 58 68 | — dBuV | at 5.742
HTXxrYTHBLAN) MHz
6-13. IF output level SG6 | TPS | — 87 97 | — dBuV | at 38.9
(IF HALX)) MHz
6-14. | AFT center freuency SG1 | TP3 | — | -50 0 | +50 kHz at 2.5V
(AFT_ R ¥0 CH:ESCH
NOTE2 : FILTER CONDITIONS HPF : 100kHz
CX&2) (T4 2—%H) LPF : SMHz
SC TRAP : ON
NOTE3 :
VIDEQ S/N = 30d8
ALPS ELECTRIC CO.,LTD.
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7 . INPUT SIGNALS

(AHES)
NO. PARAMETER CONTENTS
7-1. Standard input signal conditions
(BEAHEBSEH)
a RF signal PAL standard signal
(RFES)
b Frequency CH N : -
' (BiBE¥) .
c Amplitude 70dB v
(AHEFSLARIL)
d P/S ratio 10dB
(P/Sth)
e Video modulation 87.5%
(BB TR )
f Audio modulation 400Hz, *50kHz deviation
(EEZEBE)
1-2 TESTING SIGNALS
(HRES)
SG1 Color bar signal
(H5—18—)
SG2 100% white signal
(100%E8f=5)
SG3 5 stair-steps signal
(SPEEEES)
SG4 Line sweep signal
(54224 —-7ES)
SG5 Black burst signal
(F5 v 15— pMES)
SG6 fp = CH N/carrier only
fs2= fp+5.742MHz/carrier only
P/S ratio= 20dB
AL'PS ELECTRIC CO.,LTD.
APPD.
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8. TESTING DIAGRAM
(RIEEE)
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O . MECHANICAL CHARACTERISTICS

(i mieot e
NO. PARAMETER SPECIFICATIONS
9-1. Outline view No defects of wiring,soldering and assembling.
(4#8) (Rég. $HTT. BAFREHNEVE)
No dirt,rust,corrosion or foreign material.
(Bh. +E,. BE. HELBVWEHNFBEVE)
9-2. Form and dimension As assembly drawing
(k. RU &) ($HIIRICL D)
9-3. Weight Approximately 32g
(E8) (#329)
9-4. Terminal strength Vertical direction : More than 9.8N
CETHRE) (BEHE : 9.8NBLE)
9-5. ANT. jack insertion ‘| 3.9~44.1N (0.4~4.5kg)
(AWNT. v v oiBARED)
9-6. ANT. jack strength Please avoid loading the ANT.jack with stress
(ANT. S v v VRE) | by end users.
T (koYL B N BERANT . Svv?
T O DEBITBITTTI L, )
7 )X E;——f—JJEX
g-7. Soldering Manual soldering
(fEfTT) (FHTFEHOE)
Temperature : 320°C+5°C (within 5 sec.)
(iBE) (53 LA M)
No vertical force to the terminals.
(BFICEEFAOHEMIGNE)
rﬂ 10 [l -
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1 0. PLL CHARACTERISTICS (50.0kHz STEP)

(PLLEB%S1E)
NO. PARAMETER _ SPECIFICATIONS
-1 Input signal level VIL(Low-level input voltage) Max : 1.5V
(SCL, SDA) VIH(High-level input voltage) Min : 3V Max : 5.5V °
(ADESL~I)
-2 I12C bus data format
(12C/IXRF—4%7%—< v })
) MSB LSB
Address Byte _ 1 1 0 0 0 0 0 0 A
Divider Bytel 0 N14 | N13 | N12 | N11 [ N10 | N9 N8 A
Divider Byte? N7 N6 | N5 N4 N3 N2 N1 NO A
Control Byte 1 cP 0 0 0 0 0 0 A
Bandswitch Byte X X X X BS4 | BS3 | BS2 | BSI A
A Acknowledge bit
N14 to NO Programmal!‘ﬂe divigaer bits
N=N14x2 4N13x2 +--- +N1X2+4NO
CcP Charge pump current
CP=1 : 280uA
CP=0 : 60uA
BS1 to BS4 PNP bandwitch buffers control bits
BS4 | BS3 | BS2 | BSt
UHF 1 0 0 0
VHF High 0 0 1 0
VHF Low 0 0 0 1
E2~7 CH 0 1 0 1
X Don’'t care : may be a 0 or a 1
Oscillator frequency calculation : N = fosc(MHz) x 20
fosc = fref x 8 x N
oo N =1/8 x fosc/fref
fref = 4/640(MHz)
ALPS ELECTRIC CO.,LTD.
APPD.
TSBES
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NO. PARAMETER ] SPECIFICATIONS ]
10-3 12C bus data format / Read mode : R/W=1
(I12C/IX2RF—4% 74— v I) .

MSB ~liss - i
Address Byte 1 1 0 0 0| © 1 | R/W=| A
' 1
Status Byte POR FL | ACPS| 1 i A2 Al AQ --
A : Acknowledge bit R -
POR : Power-on reset flag (POR=1 at power-on)
FL : In-lock flag (FL=1 when the loop is phase-locked)
ACPS : Automatic Charge-Pump Switch flag
"Active” : ACPS=0, "Not active” : ACPS=1
A2, A1, A0 : Digital output of the 5-level ADC

Read mode : R/W = 1

Data can be read out of the device by setting the R/W bit to 1.

After the slave address has been recognized, the device generates an acknowledge
pulse and the first data byte (status byte) is transferred on the SDA 1ine (MSB
first). Data is valid on the SDA line during a high level of the SCL clock signal.
A second data byte can be read out of the device if the processor generate an
acknowledge on the SDA line (master acknowledge). End of transmission will occur
if no master acknowledge occurs. The device will then release the data line to
allow the processor to generate a STOP condition. The POR flag is set to 1 at
power-on. It is reset when an end of data is detected by the device (end of a READ
sequence). Control of the loop is made possible with the in-lock flag FL which
indicates (FL=1) when the loop is locked.

The Automatic Charge-Pump Switch flag (ACPS) is low when automatic charge-pump
switch mode is *ON° and the loop is locked. In other cases, ACPS=1.

When ACPS=0, the charge-pump current is forced to the low value.

A built-in ADC is available on pin 12 (12C bus only). This converter can be used
to feed AFC infoemation to the controller from the IF section of the television.
The relationship between the bits A2, A1, and A0 is given in following table.

Voltage applied on ADC input A2 Al A0
3.0~5. 0 [V] 1 0 0

2. 25~3. 0 (V] 0 1 1
1. 5~2. 25 [V] 0 1 0

0. 75~1. 5§ (vl 0 0 1
0~0. 75 [V] 0 0 0

Accuracy is *0.15V i

AL'PS ELECTRIC CO.,LTD.
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"1 1. ENVIRONMENTAL TESTS

(EfEtEHR)
NO. PARAMETER CONDITIONS
11-1. TESTING CONDITIONS
y (HER%& M)
11-1-1. Hest load test Measure initial value at standard testing conditions.
(HHAFTHR) (%38 - BRICTYIHAKRE)

Leave samples in 70+2°C for 96+5 hours, and in
standard testing conditions for 2 hours, then take
measurements within 1 hour.

(70+£2°CIZT96+5HEZBE . Bl - BiRIC2HERE L. Z0#.
THUARICHRET S, )

Supply voltage(ENIMNEE) < 5.5V
Supply voltage cycle(ENMEER®) : 1.5H ON/0.5H OFF

11-1-2. Humidity load test
(FHEAREER)

Leave samples in 40+5°C for 24+2 hours, and in
standard testing conditions for 2 hours, then take
measurements.

(40+5°CIZ T4+ 2HER:B% . BB - BiRC2HEE L. D%
MEETS. )

Leave samples in 40+2°C,90~95%RH, for 965 hours,

and in standard testing conditions for 2 hours, then
take measurements within 1 hour. ’

(40+2°C, 90~95%RHIZ TI6 +5HEZBHE . HiF - BRI 2HAGE L.
ZOEIHURIZRBET S, )

Supply voltage(EPNEE) . 5.5V
Supply voltage cycle(ENMEEA®) : 1.5 ON/0.5H OFF

11-1-3. Cold test
(F=HER)

Measure initial value at standard testing conditions.
(&8 - R (c TG E)

Leave samples in -20+2°C for 965 hours, and in
standard testing conditions for 2 hours, then take
measurements within 1 hour.

(~20+2°C(Z TI6+5HEZBk . #i8 - FHBIZ2HKE L. 2O&,
THUAITHEETTS. )
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“NO. PARAMETER CONDITIONS / SPECIFICATIONS
11-1-4. Vibration test Vibrationtest fixture is used to vibrate the tuner
(IRBSHR) with a total amplitude imm and frequency ranging
from 10 to 55Hz, once per minute consecutively, for
40 minute in each of three directions, X, Y and Z.
(REHER : 10~55Hz )
(BiEsRERE - 19M(10 - 55 - 10Hz) )
(=% : 0.5mm )
(hoEs - BWcEARZSHRE(X,Y,2)IZE4053
#1209 )
11-1-5. Impact test Impact acceleration 50G
(BRSER) (ETERhNREE)
Impact time {imsec.
(EERes6)
Impact time and direction 3 times each Tn
(FHREEHKEF@) 6 direction
(&6mEicx L3ET D)
1-2 Specifications Compared with initial value.
(H1B) (MBI B EL)
Video output level +0.1Vp-p Max.
(Mg h L ~N)
Audio output Tlevel +100mVrms Max.
(BEEAHLARIL)
AL'PS ELECTRIC CO.,LTD.
APPD.
TSBES
CHKD. TITLE
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1 2. FREQUENCY TABLE (FBil#%)

Band Band
Assig-|| CH fp f osc 12C BUS DATA CH fp fosc 12C BUS DATA Assig-
nment 5% = nment
VHF UHF
LOW
VHEI
HIGH
1 )
i ALPS ELECTRIC CO.,LTD.
APPD.
TSBES
CHKD. TITLE
PRODUCT SPECIFICATIONS
DSGD. DOCUMENT NO.
SYMB. NO. APPD. | CHKD.| DSGD. ( 1 3/1 3)

[ |

(R - (L EAK)



NO.

| TEM

SPECIFICATION

PACKING

SPECIFICAT

|ON

PACKING

OR

MASTER CARTON |INCLUDES

TWO PACKING CASES. 200X2 [TEMS

TO A MASTER CARTON.

MASTER CARTON

PART NO.

NAME

MATERTAL SPEC. FINISH

2> ALPS ELECTRIC CO., LTD.

0.
OSGafoz o Woksta_ | "

CHKD TITLE Pyedbm T ans
ARMHRUSHETH
O /9//‘?&,,,, ;f @GPACKING SPECIF ICAT 10N

SYM3.

DATE OR NO.

APPD.

CryD.

DSGO.

APPD. '?éM A[\Z aé 1#;{;“1 00CUMENT NO. (1/1)

[

l

1

l [ Jxevno (AAVESEE)




MUK 19885Y wumm _

iy

[
FALP])

NI EAL
4250

*‘Al1 *Od JIULOTH SdTV WP

1.1 S

J3ds MUALFINLY

YN 1 d

"100Y 3HL 1V

0313133dS S! STYNIHY3L NI3AL3I8 HILld 3HL ¥

‘M0138 NMOHS

S| DNTJONOHd O3ONIHWOIIY €
'NOILYJ14103dS OYVONYIS SdIY

01 03W¥OJNOD 38 1TYHS °ON 3000 3102
‘031413346 ISIMYIHL0 SSIINN

' "0F 3¥v S3ONYY3T0L *! 3LON

[UN]

7600006000,

L COFY 0L
0¥ 59

?
L

‘0¥T ‘19
L 0¥8 °LS

7
L

‘0F% ‘€S
L "0¥T 6¥

7
L

22714

7
(3

0¥ LY

7
(8

0¥Z L€
K 221

7
L
?

L

In0T 1
INOIgOY] LV HI

Ay
04 ‘9s |vas[108

1n

NT 13WYN VN IWYIL

0l

‘ON TYNTHY3L

F 24

ey

L]

i)

D

(¥'T)

XVAL R L

Pul[

(LN

T
Tl
LN 14

=

[

/9




(177 E)

RECORD OF REVISIONS TSBE5-01601
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