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TOSHIBA

TA31136F,TA31136FN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA31136F, TA31136FN

FM IF DETECTOR IC FOR CORDLESS TELEPHONE

Low operation voltage FM iF detector IC. This IC is
suitable for cordless telephone.

FEATLURES
® Low operating voltage @ Veeo=1.8~55Y
® FEicellent temperature characteristics
® High sensitivity
12dB sensitivity : 11dBuV EMF {Input 500}
# High intercept point : 96dBxV (Input 5002)
# Quadrature detector, both ceramic and coil discriminatars
are usable
#  Built-in 2nd MIX
Operating frequency @ 10~100MHz
® Built-in neoise detection circuit
® R550 function
® ‘ery small package

BLOCK DIAGRAM

MIX IN 1 + e
! o :
2 :

1

NCOISE DET  RSSLOUT
[}

L

TAZ1136F

550P16-P-225-1.00A
TA31136FN

550P16-P-225-0.658

Weight
SSOP16-P-225-1.00A : 0.14¢ (Typ.)
SSOP16-P-225-0.65B | 0.07g (Typ.)

AF QUIT

GND L, N-REC 1r\!DET 43,0551 AIFOUT ‘J\QUAD

T 1
GUADRATURE

OISE BETECTOR

COMP

BUFFER

LOCAL O30

-—(1}.
O5C 1IN Tosc OUT\T—’ X ou?w’vcc \-[/IF N Dec
'\:
P

RECTIFIER NOISE AMP
£
{F AMF
o W

OE EMF BPF 0O
AF OUT 300Hz~3kHz
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TOSHIBA

TA31136F,TA31136FN

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

PIN | piy NAME
No.

FUNCTION

INTERNAL EQUIVALENT CIRCUIT

1 QO5C IN

2 | O5C OUT

Lacal escillator input and
cutput terminals.

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

Ang external injection is
passible from pin 2 or pin 1.

o Y
g J-
@ F 1 . ﬁ 3 )

"
¥ | 6pF

1X

|
~u
120008

3 MIX OUT

MIX output terminal.
Qutput impedance is around
1.8k0.

L{vs Voo

200 A8

Power supply

5 IF IN

6 DEC

2nd IF input and decoupling
for bias.

Input impedance is around
1.8k{].

7 FIL QUT

8 [ FILIN

INVERTER AMFP input and
output terminals.

BPF is camposed of external
capacitors and rasistars.
Connected internally to
rectifier cireuwit by coupling
capacitor.

9 |AF QUT

Demodulate signal ouwtput
terminal.

Carrier leak is small as LPF is
built-in.

Output impedance is around
360101,

fr—w—s ) % ucc.- }—@
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TOSHIBA

TA31136F, TA31136FN

PIN
No.

PN NAME

FUNCTION

INTERNAL EQUIVALENT CIRCUIT

10

QUAD

Phase shift signal input
terminal of FM demoduiator,

Vee s
5001}

11

IF QUT

Output terminal of IF AMP.

Vo
1008

200 an,

12

RSS!

This terminal outputs DC
tevel according to input
signal level to IF AMP,
Dynamic range is around
70dB.

f=

"1
I

56k {1
F—wn—

13

N-DET

The result of noise detection
it output by comparing
cutput veltage of N-REC
terminal with internal
refrence. Hysteresis range is
about 100mV and output is
apen collector.

sl

14

N-REC

After output of INVERTER
AMP amplified around 20dB,
noise signal is rectified by
external capacitor.

75k L1

Ve
Sﬁ—a s '{
| i @

15

GND

GND terminal.

16

MIX N

1st IF signal input terminal,
Input impedance is around
4k} at 21.7MHz.

i Veg
@ sk}

e

100 EA

=
P

A
{

=
o :'
20pF

—
2

5k{}
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TOSHIBA TA31136F, TA31136FN

DESCRIPTION
1. Local oscillator external injection method

Inject as shown in Figure 1, setting the injection level between 95dBuVY and 160dB4V. 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 net be sufficient, causing a decrease in sensitivity.

In such a case, add resistor Rgq and set the input signal so that signal level at pin2 is
95~100dB 1V,

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

Vec l '%T vee
ik 1
: L]
fLg — to 2 :I—[}—- RAIX
;i T (i) BUFFER,
Figure 1 Figure 2

2. Overtone osciilation

Figure 3 shows the basic configuration of the local escillation
circuit using overtone oscillation. The Cgq and Lq tuning circuits
prevent crystal fundamental oscillation. Therefare, set Cg4 and Ly X'tal ¢

2
1l—

C

to inductive at the fundamental frequency and capacitive at the =
overtone frequency. i
Since the level at pin 2 may decrease and the sensitivity may fall at c,.""'[ 5d &3
high frequency as with external injection, adjust the oscillation 1

level using Rgq. 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 Vgp is about 80mV ms. Demodulation output can
be increased by raising damping resistance R3. However, be careful because the temperature
dependency of the madulation autput also increases.

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

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

11 J. ’ Ve
r-=:é. - — I'a -(_:3 R
M R O EE
b Ty : 5114-JPS-010
' (SUMIDA)
Figure 4
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TOSHIBA TA31136F, TA31136FN

4. Demodulation output distortion factor

Demodulation output distortion factor is about -43dB when ceramic discriminator CDB450C24
used, is about -50dB when coil 5114-IP5-010 used. {IF 1004B.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 fy be about 30kHz. !

! !
27y Ry (Rgq 4 Ry} C? i

(n fg=

LFPF {fe = 47kHz} HPF (fc = 25kHz}

(2) Gy=R3/2Ra . ; E_
_ Rz B 7

k)
@) = RyuRe I . '
a_I E‘?‘

at R4 =] Rp u-[ u.l.
Rg = 3.3k{2, Rp = 20k {VR) i
C = 220pF provide ; .
fg = 31kHz, Gy = - 13dB Figura 5
Q=12

Example Rz = 150k}, Rq = 330k{1,

6. Naise detection rise time

The rise time is a proportion of time constant 7. 5ms of the smoothing capatitor Cg=0. 1uF of the
noise rectifier and internal resistor 75k(1. 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.
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TOSHIBA

TA31136F TA31136FN

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 Ve =2V, the range can be expanded to 80dB

as in Figure 6.

Howevaer, in such a ¢ase, note that the temparature characteristics of the RSSI output may alter
due to a disparity between the temperature coefficient of the external resistor and the internal

resistance af the IC,

vee
| ]
Fs
=1
5
5
o]
e pt R1g1 AGDITIONAL
s =@
IF INPUT LEVEL -
Figure B
8. DC voltages for pins (Typical values for reference)
Vcc =2.0v
BN | einoName | voutace | PN opin namE | voLTAcE
1 OC% IN 1.98 9 AF OUT —
2 Q5C OUT 1.33 10 QUAD 2.0
3 WX OUT 0.74 11 IF QUT 1.14
4 Ve 2.0 12 RSSI —
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)
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TOSHIBA TA31136F, TA31136FN

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
supply Vaoltage Ve 7 ']
Power TA31136F 370
Dissipation TA31136FN FD 560 W
Operating Temperature Topr - 30~-85 “C
Storage Temperature Tug - 50~150 °C

ELECTRICAL CHARACTERISTICS
Unless otherwise specified, Vgg=2.0V, fiNmap) =21.7MHz, fiy () = 450kHz, af = £1.5kHz, )
fraop = 1kHz, Ta=25°C

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Power Supply Voltage Ve — — 1.8 20 | 55 V
Current Consumption lccg 1 — — 3.2 4.5 mA
Measured through ceramic
Mixer Conversion Gain Gyc 2 |filter, 15 18 21 dB
VIN (M1} =46dB s
Mixer Intercept Point P — |Input 5001 — 9% | — |dBpv
Mixer Input Impedance RIN(MIX) | — — — 35 | = k)
CNMIXY) | — — 28 | — pF
Mixer Qutput Resistance [Romuna | — — 1.2 18| 24 | k)
12dB Sensitivity 12dB SN — — — 1 — | dBgV
Demodulation Qutput
Lovel Vabp 2 |ViN{F) =80dBuY 70 100 [ 130 [mVyms
SN Ratio SN 2 |VIN{Fy =80dBuV 43 65 | — dB
AM Rejection Ratio AMR 2 |VINgF) =80dB.V, AM=30% | — a0 [ — dB
IF_ AMP. Input Resistance | Ry (ip — — 1.2 1.8 | 24 | k{1
VRsg|. ' =
RS$SI Output Voltage RS5I-1 2 Ve =3V VIN (IF) =30dB:v 200 360 | 520 mv
VRssI-2 2 Vin (IF) =100dBxV | 1.4 20| 26
Noise Detection Qutput
Voltage VNDET 2 |1 SINK=0.2mA — 0.1 0.5 vV
Nuoise Detection Qutput
Leak Current ILEAK — | YNREC = 0.6V, VNpET =2V - 0 5| pA
Noise "H" Level | VTH-H 5 — 0.5 0.7
Detection Level |“L" Level VTH-L - 0.3 0.4 — v

All AC levels are indicated by open level {EMF),
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TOSHIBA TA31136F, TA31136FN

TEST CIRCUIT 1

MKE 1IN GND M-REL N-DET RSS! IF QUT QUAR AF OUT

O3C IN - O5C OUT MIK(_IE')\UT Yoo IF N QEC  FLQUT FIL Iy

0.01aF

3—||—(—|a)
.01 «f
)
(w
Q—II-L(::-
0.1 &F
n—.
ATy
)
i—ll—(elsj
0.01 xF

TEST CIRCUIT 2

YRSSI.1
VRSS2 vee
a CDBASOC24
2 o]
= & DE EMF
Ty + BPE
9lipF 300 Hz ~ 3kHz
G b {t0) 3 Voo
R ¥ T GND N-RE N-DET RS IFOUT  QUAD  AF OUT sN
AR
f
e b TA31136F/FN
OSCW  OSCOUT MIXOUT  Vee  IFIN DEC  FIL OUT FIL 1
{5 7

RERCD
T

s56pF

3
Z20pF

=
21.25MHZI l

10kLT

S BkED | 220pF
PR Vol W
£

YN
fin qF 3TkHz
450'kHz

5141

SW1: Gyg Measurement—a
Others—h
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TOSHIBA

TA31136F, TA31136FN

CURRENT CONSUMPTION Lo [mA)

MUXER COMVERSION GAIN Gy  {dB)

MEXIR CONVERSION GAIN Gye  IDE}

CURRENT CONSUMPTION
— POWER SUFPPLY YOLTAGE

4.0
por=—T"""1
LY, ~
0
10 I
} Mo signal
0
Y 1 i L) 5
FOPWER SUPPLY YOLTAGE wpe (W)
MIXER CONVERSION GAIN
50 —~ POWER SUPPLY VOLTAGE
T -
36 Inpit matching +—
Vi = By T
1 Iny = 5008,
28 _
4 _
20 —
16 a Input 5002
— Vi = 70uB gV —
12
[
4 fiy=21.70Hz
L]
o 1 F 3 4 5
POWER SUPPLY VOLTAGE Voe (V)
MIXER CONVERSIDN GAIN
~ LOCAL OSC INJECTION LEVEL
I | I
. fiy = 21.7MHz2
1
/:—-"‘"" =91 TMHz

\"i:'c -2y
Vity = 70d B g
fuo=fiy - 450kHE

1] 94

1Q 120

LOCAL OSC INJECTION LEVEL  {dBuY)

MIXER CONVERSION GMIN Gye (9B}

MIMER CUTPLT LEVEL {dB W]

LOCAL OSC PIN Z LEVEL  {dBed

WIXER FREQUENCY CHARACTERISTICS

0
Rind
11340 \‘\
12 \
\
! \‘n
7 Tt N \ -
fl =iy —450kHz
Vi = 70dB ¥
a| LoCAL 03¢ — 100dBay - -1
Injection lewel - -- - 105400
Measurement through ceramic
o filter :
10 n 100 300 1000

INPUT FREQUENCY  fiiy  {MHZ}
MIXER INTERCEPT POINT CHARACTERISTICS

Yoo =2V
120 fipgw 21 7MHE /
i (M} = 21.725MHz ]
=21.750MHE A
100 L
parie=
" // F
7
. W
. DAmny;
//
ip e
/ /
20 {
0
] 20 49 60 a0 100 120
INPUT LEVEL Wy {dBu¥ EMP)
LOCAL O5C LEVEL
"o - POWER SUFPLY VOLTAGE
100 f
a0 .'
B0

1 2 3 4 5 6
FOWER SUPPLY VOLTAGE Vee (V)
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TOSHIBA

TA31 136F, TA31136FN

MIXER INPUT DEMODULATION
CHARACTERISTICS

DEMODULATION QUTPUT LEVEL VOD.
1248 SENSITIVITY — POWER SUPPLY VOLTAGE

&
=2
-~ a 16
2 SeN & o
a > 0 =
x _ - VoD u
< -0 o — - )
= 1 Z g
z By \\\ 5 -a 128 SENSITATY | .
- B i = - _ =
z -4 “NAage e 30 3 ' E
[ _ o = "2"
5 b — \ =] -5 Tl )
S \ E fin=21.7MHz ot
g -Bf— N g fMoD = 1kHz, Af=15kHE |4 1
= CL - ) Vig= —BDdB,aU EMEF -
& lin=21.7Mbe S - BASOC24
imop = 1kHz, Af= 1 SkH2 g e
CBBASOCRA, tnput 5003 3 input 501}
] 20 40 [} 80 104 1] 1 2 3 4 H [
MIXER INPUT LEVEL Wiy (dBp EMF) POWER SUFFLY YOLTAGE Vee (V)
IF INPUT DEMODULATION IF INPUT DETUNING CHARMACTERISTICS
CHARACTERISTICS
B
-]
= Y e s+ N ok o - DETUNING 1 6
i [ \ _ i 97V s
; =20 “ = 5 N /’, \
= r"--\'\ 2 -0 -4 ™ \\ 125
A \ N[ AMR {AM30%) | A N
- \ — o z [ § CURVE w
Zz .40 & £ / TH N - £
2 \ al-&-n N 0.6 C
A - e
= - -
Q  -&0 Veo= 2 N
= W= 2y N
& fify = 850KHz ; “5°I" =12 |fiN = 450kHz \‘ -
fpop= 1kHz, Af = 1.5%Hz - frop = 1kHz, AF =1 5kHz N
CDB450C 20 Ypy = 10040 4Y EMF
¢ 20 an &0 80 100 120 CDBAS0C2A
IF INPUT LEVEL Vipy {dBu¥ EME) -z -8 -4 0 4 8 12
DETUNING FREQUENCY {kHz)
DEMODULATICN QUTPUT LEWVEL IF AMP GAIN FREQUENCY
P ) z0——TEMPERATURE CHARACTERISTICS 90 CHARACTERISTICS
£ T
Eal Lt
£ o= | 4 1dD Mo =2¥
G100 - 0dB 80
o ~14d8 g / . ~
o a0 70 =
Z z L7 N
5 LVl \\
= & \
b 60 = &0
3 Ver=2Y 4
z | f1q = A50KH2 =
s A oD = 1kHz, Af =1 5kHz
g Vipy = 600B Y EMF 50
3 COBA50C24
& -4 - 0 0 a0 80 90 i
& T
LT}
a TEMPERATURE Ta {*C) 1 0.2 1 3 10
INPLT FREQUENCY f1y  {MHz}
10 2001-06-27




TOSHIBA

TA31136F,TA31136FN

IN COIL DISCRIMINATER USED

MIXER INFUT DEMODULATION
CHARACTERISTICS

g S+N

N

N

N

il b
hNYEN

4 AMR {AM 30%)
\ \A\It’\ DL

My

- 40 )
B\ Ty

DERBCDULATION 5+ M, M AMR  [dB)

~ B0 f|N-=2'|.JMHI “""N
oD = 1kHz, Af=15kHz
cc-l?: S114-IPS-010
Input 5051
a H a0 1] 80 104

MIXER INPUT LEVEL Wy ({dBgY EMF)

IF DETUNING CHARACTER{STICS

DEMODULATION S+N, N AMR  [(dE}

IF INPUT DEMODULATION
CHARACTERISTICS

]
-20 R~
\'\
NERY. I /
\
Vor=2y :

\ v T
i
&0 f”“--ﬂsa‘!HZ

tyop = 1kHt, &1 =15kHz
Coil: 5114 1P5-010

-5

0 20 an 60 B0 0w 120
IF INPUT LEVEL Wiy {dBa¥ EMF}

T
oF G\ 1.
><‘____ rd - DETUMING | 1-6
= | \\ 814 mirene ™
= 2 N
2-zo0p -0 123
[n) % W
_ Py, _— -
i 2 \\S CURVE / z
w - \ L] a
—A0 - &-8 - THD ] Uﬂm
\I\\ﬁ.._ ]
Vcc-!\!
—60 b - 12|fin=aS0kHZ \\ 0.4
fracp = 1kHz, Af = 1,5kHz
Vi = 100dBuV EMF
Coil: 5114-1P5-010
-12 -8 -4 0 4 ; 12
DETUNING FREQUENCY  {kHr}
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TOSHIBA

TA31136F, TA31136FN

RSS1 GUTPUT YOLTAGE VRes, (V)

R3S QUTPUT YOLTAGE Vpsy W)

v}

N-REC GUTPUT YOLTAG

MIXER INPUT RSS| CHARACTERISTICS

| |
Vegeav | e
bX1 /
.
15 1 Ver=2v_|
A -
1.2 f
0.5 /
g RN S S
04 /j fijg= 21 TMHz
.___,," Input 5011
o 0 k] L 60 80 100
MIXER INPUT LEVEL Wiy {dBuY EMF)
MIXER INPUT R551 TEMPERATLURE
CHARACTERISTICS
2.5
F o]
| Vi m BOdB LY EMF
1.5
1.0
""" Ty w20d B Y EMF
0.5 VeV
fin=21.7MHz
Input 500}
- a0 —20 o 0 40 &0 80
TEMPERATURE Ta {0}
HOISE DETECTION CHARACTERISTICS
Mep=2v
16 fing = 31kHz
2.4
12 N -REC ——r]
..-"‘"F'#
N-DET 20
0.a é f//
¥,
¥ — 14
04
;"
/ ’
i}
0 tR] 0z 0.3 LX) 0.5

FILTER AMP INPUT LEVEL Wiy (m¥mg

v

N-DET QUTAUT VOLTAGE

IF INPUT RSS| CHARACTERISTICS

Jﬂ-—.
g L~
Y
b Voe=3v
:? CC" Pl
w15 | Verw2v
%
=
g V4
12 f
5
g
2 o8
e
&
0.4
/’ finy = A50kH2
-Jf==
(] 20 an &0 20 0 120
IF INPUT LEVEL Wiy {dBuY EMF)
IF INPLIT RSS1 TEMPERATURE
o CHARACTERISTICS
< P3|
5 o Wp = 10082 EMF _|
=
.18
g
2 0
5 VN = ADSB A EME
E 0.5
[#] Yoo=3V
E 1|y =450k Hz -
-0 -0 o 20 T 0 BO
TEMPERATURE Ta ()
NOISE DETECTION TEMPERATURE
THARACTER|STICS
Vpgm2v
- 0 TN = 31kH2
E | _ L—H
E ----- H=sL
=03
=
=
g 0.2 ——
] — e gy e ] B
-
]
g 0
i
o
= g
-0 -0 o 2 40 &0 an

TEMPERATURE Ta (°C}
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TOSHIBA TA31136F,TA31136FN

10N FREQUEMN MIXER INPUT DEMODULATION
OIS DO EREQUENCY CHARACTERISTICS (INPUT MATCHING}
1000 ——
= e . TS
:}E - = R 101 :ﬂ. A E \ S+ M
L —tel: N o W
——— bl ok 3 \\
P11 x 20
b \\ ]l VIN = ‘\\
s N lenl leval is maasurad = AN
Z he-H when N-DET {pin 13} & S !
] 5 M. output changes, = 40 AME (AL 30%) ]
[~
o N o i AN /
g q 7
b= . AN = \
:'3” =T PP ) R X e el 50
w f1.5 L g Vcc-Z\l' -
w LA ) fip =21 IWHz | N
s y = fnon = 1kHz, Af = 1 5kHz
COPA50C2A |
oY 5 10 % 100 o 2 a0 60 gg 100
INFUT FREQUENCY iy {kHz2) MIXER INFUT LEVEL Vi tdBuv EMF)
DEMODULATED OUTRUT NOISE DETECTION SENSITIVITY,
t2dB SENSITIVITY — POWER SUPPLY VOLTAGE 12dB SENSITIVITY - TEMPERATURE
) ) Veem2v
— 11— ul fity = 21.7MHz
g % fmaop=1kHz. 4f=1.5kHz
= o Yoo -1z 2 4| Input matching
- e = £0BA50C24
s T+ Ti11T111 ® E —
- ~ N N =
5 12dB SENSITIVITY = a
e = z NEHSE DETECTION SENSITIWTY
=] i ]
B 2 o |
E LB B | [ ]|
5 -o g = ER -a | '
E fin=21.7MHz N S 12dB SENSITIVITY
2 fraop= 1kHz, Af=15kHz ) - EE
g — 12| ViN=60dB Y EMF 1% %E _8
S CoBASQT24 S%
a 1 F 3 4 5 & - 4D =20 1] 20 40 6t ac
POWER SUPPLY VOLTAGE Ve (V) TEMPERATURE Ta CC)
DE-ERMPHASIS + BPF CIRCUIT
NOISE DETECTION SENSITIVITY, CHARACTERISTICS
12dB SENSITIVITY - TEMPERATURE bt
(IN COIL DISCRIMINATOR USED) o AT
Voo =2¥ 7
f|:c-21.rMHz 1"‘ \\ .
Py fragp = TkHz ) N
£ Af = 1,5kHz \
E Input matching - =20 i “
23 Coil: 5114-JF3- 610 g f \
XTI,
‘Et':g ] | T 4 )
EQ; B & -a0
oL NOISE DETECTION SENS \
p R ITHITY __
2
= L] S
: L .
g . : o
[ 1240 SENSITIVITY f
—a i - 80
|
-4 -20 0 20 af &0 a0 10 150 1% 0%
TEMPERATURE Ta (%) FREQUENCY {Hz}
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TOSHIBA

TA31136F,

TA31136FN

APPLICATION CIRCUIT

HOISE DET  RSSIOUT
T @
Je v AF OUT
. bt w W
MAIN B b a A T DE EMP BFF  —0
o0— - SF- S | wlS O | @
130f & o o eI Do L7 DR owd o 300Hz~3%kHZ
P 3 = - 9|p|= - = o
= [
GHD L, N-REC WDET L RssI ,I.\lF our ,J\QUAD AF OUT
3 2) 13 )
T LPF
J QUADRATURE
[WSE DETECTOR
* CoMP
RECTIFIER NOISE AMP &
BUFFER Y 55
=
LOCAL 03¢ IF_AMP
i 2
O30 IN OSC UUTH-’ M 0U'7‘~J Ve 'T’u= N \ FIL 18y
Ly
$2 I~ & s
Wtal wpf |, w o150kl R
21.25MHz N & L e oy Jzi kﬂlﬁ ‘ﬂ.ﬁ N 3
+| % EN - = Wih—ted g x
~ W2 - TV bzl R v
- =4 ™
il S B l o 330kl
-7 7
€D CDB4S0CZ4  (MURATA)
CF1 @ CPWASDG  (MURATA)
14
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TOSHIBA TA31136F, TA31136FN
PACKAGE DIMENSIONS
S50P16-P-225-1.00A Unit : mm

L

16 9 )
HEHHHHHH ]

_ 4.630.2
6.5+).3

] ]
x |
T T

B8.7MAX

8.210.2

¥
E

I
1.510.2

>
<€
-
i
P

0.13:35

Weight : 0.14g (Typ.)

Q .
jlj T T gdHd___ «
1 ‘ ‘ 8
0.6TYP 0.4340.1 EEEH@

(225mil)

0.157835

|t

||, 052502

la

15
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TOSHIBA TA31136F, TA31136FN

PACKAGE DIMENSIONS

550P16-P-225-0 658 Unit : mm
16 g
N ™
ﬁ R
. =¥
O ¥ ©
| | b
HO K ERD ‘
1 8
0.23TYP 0.2210.1
. 95.5MAX
. 5.010.2
L)
. oo
% 2
N o

b 1
s
A
045 o5

=

LO.45:tO.2

[ |

Weight ; 0.07g {Typ.)
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TOSHIBA TA31136F, TA31136FN

RESTRICTIONS ON PRODUCT USE

MO70YERA

® TOSHIBA is continually working to improve the guality and reliability of its products.
Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and wuinerability 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. Alse, please
keep in mind the precautions and conditions set forth in the “Handling Guide faor
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

® The TOSHIBA products listed in this document are intended for usage in general elecironics
applications {(computer, personal aquipment, 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 andfor 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
instrumerts, transpertation 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 awn 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 aur
products, No respensibility 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 othaers.

® The information contained herein is subject to change without notice.

17 2001-06-27




TOSHIBA

TB31202FN

TQSHIEA Bi-CMOS INTEGRATED CIRCUIT  SILICON MONOLITHIC

PLL FREQUENCY SYNTHESIZER

FEATURES

* & & »

One packaging two systems prescaler and PLL for receiver

and transmitter

Low operating power supply voltage : Ve =2.0~5.5V
Voo =1.9~5.5V)

{Temperature= - 10*C
Low current consumptian
input frequency

High input sensitivity

Yoo =9mA (Typ.)
: fin=200~520MHz
DVIN =93~107dB eV

Charge pump is constant current type, and is able to
change output current by serial data

TB31202FN

$50P16-P-225-0.658

Weight : 0.07g (Typ.)

Reference oscillation circuit is adopted circuit of bipolar, so getting the stable X'tal oscillation circuit

Available standby control for receiver and transmitter independent of each other

: 550P16pin (0.65mm pitch)

The very small package

BLOCK DIAGRAM

o
-- X
D B 1
B L
- s L
Py ey
14 [k 1 T n 5
e ~2enD \F’sw \r ™ oo —
PHASE
COMPARATOR SWITCH ng:L
: BUFFER
PROGRAMMABLE
DIVIDER RE:E.«T;E:E
PROGRAMMABLE |
DIVIDER
1  E— CONTROL CIRCUIT
PHASE
COMPARATOR LOCK DETECTOR /J\ ,J\ i\
! She LD K DATA e
Y @ ,Js\_ i ? )
—— A —
-t CPU
1} Ver
¥
MOR
! 2002-03-29




TOSHIBA TB31202FN

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

PIN| PIN F INTERNAL EQUIVALENT CIRCUIT
No. | NAME UNCTION Q
Ve
T fing 1+ ¥ua i;n
) 100§2 "
Input terminal of RF oscillation signal. @ M pery
F e
16 | finz @
GND
2 Ve Terminal of power supply.
15 | Vee Pin 2 and pin 15 are cannected in IC.
3| cm _ i Ve
Output terminal of charge pump. O
Charge pump is constant current cutput circuit, and @
output current is varied by input sertal data. (4)
14 CP2 —
GuD

4 GND Terminal of GND.
13 GND Pin 4 and pin 13 are cannected in IC.

20001
5 D Output terminal of lock detection. It is the open
drain output. —3

Switchover terminal for constant of loop filter. co

12| sw It is the open drain output. !
When don’t switch constant of loop filter, available —4
general output.

6 CK Input terminal of clock.

]
; ®D
; 7
7 DATA | Input terminal of serial data. Input the s?r'al data M
far controlling IC.
B STB Input terminal of strobe signal.

Cutput terminal of buffar amplifier.

9 BO The signal of local oscillation is output through the F£¥ b o
buffer amplifier. 10002 &
11 vy Advhy—
10 1 XouTt |Output terminal of local oscillation signal, @ 10042 j
Input terminal of local oscillation signal. & 5'3.?.ﬂl: 1k2
| XN In case of external input, connecting it to this F 1
terminal, )
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TB31202FN

DESCRIPTION OF FUNCTION AND OPERATION

1. Entry of serial data

® Serial data used to contral the IC is input through three terminals, CK, DATA and STB.

@ During the rise of a cdock pulse, data is fed to the shift register in the IC in order from

the LSB.

@& Upon the reception of all data, the strobe signal (STB) is made "H".

& Aftar the reception of a strobe signal (5TB) of the "H" level, the data stored in the shift
ragister is transferred to the latch in the block selected by the group code, whereby the €
is controlled.

® The three terminal, CK, DATA and STB, contains Schmitt trigger circuits to prevent the data
errors by noise, etc.

O Serial data group and group code

¢ The IC has control divided into four groups so that they may be controlled independent of
one another. Each group is identified by a 2Zhit group code attached at the data end.

CODE

ITEM

10

Number of divisions by CH1 programmable divider {fip1)

01

Number of divisions by CH2 programmable divider (fiy2)

1"

Number of divisions by reference divider {X|n}

00

Qptional control

O Serial data input timing

CK

5TB

=108 w02
A "\ i
=0.2p5
DATA :x_ j l X
Z01u FLR Y 20.2p
— =02
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TOSHIBA T831202FN

2. Programmable dividers (CH1, CH2)

e These programmahle dividers are composed of a 5bit swallow counter {Sbit programmable
divider), a 12bit programmable counter, and a two-modulars prescaler providing 64 and 66
divisions.

® The strategy of a swallow counter s used to set high reference frequency.

# Sending certain data to the swallow counter and the programmable counter allows the
setting of any of 2048 to 262142 divisions {(multiple of two).

* The programmable counter and swallow counter are set by each channel. Each channel is
specified by a group code.

LSB
«m [n0|A1]A2]A3]|A4|DO|D1[D2[D3[Da|D5 /D6 | D7 D8|D9 [D10[D11] | |
L | | ] | |

Swallow counter : A Pragrammable counter ; N Group code
CH1 : 10"
CH2 : "0t"

A=AD+ATX2 + +Adx2? N : Value of N counter

N=DO+D1x2" 4 eeen +D11x2" A : Yalue of A counter

Number of divisions =2 {32N + A)
2048 = Number of divisions= 262142

(EX) A Signal of 380MHz is entered into fipq, being divided into 12,5MHz step.
{Reference frequency is 6.25kHz)

380 % 10%+ (12.5 x 10° + 2) = 60800
60800 =2 (32N + A)
~N=950, A=0

3. Reference divider
® This block generates the reference frequency for the PLL.
® The reference divider is composed of a 12bit reference divider and a half fixed divider.
® Sending certain data to the reference divider allows the setting of any of 16 to 8190 divisians
{multiple of two).
L5B
= [D0]D1]D2|D3 [ D4[D5 D6[D7 | D8[DI[DIO[DIT] 1 | 1 |
| ]

| t
Refergnce divider Group code

D=DD+D1x2 4= D10 x 204 D11 x 211
Number of divisions =2D
16= Number of divisians= 8190

(EX) With a 21.25MHz X'tal oscillator connected, being divided into 12 5kHz step,
{Reference frequency is 6.25kHz)

21.25 % 105+ {12.5 x 107 + 2) = 3400
3400=2D
< D=1700
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TB31202FN

4. Optional control

® The optional contrel below is available.
D Test mode {Usually set up T="0").
@ Control and polarity contrel of the charge pump output current for each channel,
@& Output terminal for Lock detector,
@ standby control of each channel and reference divider.
& Cantrol of filter switch.

LSB CH1 CH2
@m | T | CP|CP1|CP2|SB1|CP1|CP2]SB2[SBRIDT|LD2|sw]| | |
—] Lt I I [V [ IS [ I [
Tast Charge pump CHI Charge pump Referenie  Logk Filtar Group
palarity standby  Qutput currant divider detector switch code
standby
(T : Bit for test mode
CP : Switchover bit for charge pump output polarity
CP1, 2 : Switchover bit for charge pump output current
SB1, 2 : Standhy control bit for CH1, CH2
SBR  : Standby control bit for reference divider
LD, 2 : Contro! bit for lock detector output
. SW : Control bit for filter switch

¢ Description of options including their control
@ Test mode (T)
Bit “T" is for test mode. In other than the test mode, set this bit at “0".
@ Control of charge pump ecutput current {CP1, CP2)

This IC uses a constant current output type charge pump circuit, Output current is varied
by controlling "CP1" and “CP2".

CHARGE PUMP QUTPUT CURRENT

CONTROL BIT . . . C L
57| oUTAUT cUrtan | (18" e otk up s possble by switching
0 0 % 1002A '
0 1 % 200.A
1 0 + 400 1A
1 1 + 8004
(Mote)

/—This revistor |sn't needed.

hkRF

A

3/14

F——t———
b —

5 2002-03-29
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Charge pump output polarity (CP)

Bit “CP” ¢an be reversed charge pump output polarity.

CHARGE PUMP QUTPUT POLARITY

CP QUTPUT POLARITY
0 Normal
1 Reverse

@ Lock detactor output

When phase comparator detects phase difference, LD terminal (pin 5) outputs “.", When
phase comparator locks, LD terminal outputs “H”, On standby, outputs “H".
LD terminal output is controlled by “S81°, “SB2", “LD1" and “LD2".

CONTROL BIT LOCK DETECTOR
SB1 SB2 LD LD2 QUTPUT STATE
] 0 L
0 0 0 1 CH2 only detect
! 0 CH1 only detect Logical multiply (AND) of
1 1 CH1 « CH2 —
0 0 A CH1, CH2
o ] 0 1 H
1 0 CH1 only detect ,
1 1 CH1 only detect About 581, 5B2 hit
0 0 L [D : Normal operation
: 0 0 1 |CH2 only detect 1 : Standby
1 0 H
1 1 CHZ only detect
0 L] L
0 1 H
! ! 1 ] H
i 1 H
6 2002-03-29
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.]_

Rafgrenca countes QLEprat

Channel caunter output | I

LT,

L] L]
Charge pump output J_I

Lock detector autput
{LD}

R IS e

L—— At this point T<2/fx)

fy, : XN operating frequency (LOCAL QSC)
T : The time difference of the pulse between reference counter sutput and ¢hannel
counter output.

Number of divisions by reference divider

A= fxi

(s)

B=2/fy (s)

When the situation that T is less than 274w (T<2/fy) continues mare than three cycles
of reference counter output, lock detector outputs “H”.

@ standby control {SB1, 5B2, SBR)

Standby control by three bits (SB1, SB2, SBR).
Bits “SE1” and “$B2" do standby control of CH1, CH2. Bit “SBER" does standby control of
reference divider.

CONTROL BIT STATE
581 582 SER CHi CH2 REF

0 0 . ON ON ON _

0 3 . ON OFF ON ]'m":ﬁ:,r"e‘xk'"g

1 0 N OFF ON ON

1 1 0 OFF OFF ON |~ REF ON mode
1 1 1 OFF OFF OFF

7 2002-03-29
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& Filter switch control {5wW)

Control of SW terminal by bit “SW",
This terminal is for switching constant of leop filter.

Qutput type of this terminal is open drain output. Switching the register of loop filter by
this terminal with switching charge pump output current, high mode and normal mode

can operate PLL by ideal braking factor.
When constant of loop filter don't change switch, available general output.

FILTER $WITCH CONTROL

SW QUTPUT
0 OFF
1 ON

5. Reference frequency osdillation circuit and buffer amplifier

This 1€ has a stable oscillation circuit compaosed of bipolar.

In case of inputting the extarnal reference frequency directly, use Xy terminal {pin 11).
Far the commaon use of X'tal of the reference fraquency ascillation circuit for the PLL and X'tal of
local oscillation to 2'nd MIX, output terminal of local oscillation signal with buffer amplifier {pin 9}

may be used.

This terminal (pin 9} is provied with a buffer amplifier.
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TOSHIBA TB31202FN
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Ve 6 v
Power Dissipation P 560 mw/
Operating Temperature Topr - 30~85 *C
Storage Temperature Tag ~55~150 °C
ELECTRICAL CHARACTERISTIC
(Unless otherwise specified, Vee =2.2V, Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIB- TEST CONDITION MIN. | TYP. | MAX, | UNIT
CUIT
Operating Power v Ta= -30~85°C 2.0 2.2 5.5 v
supply Voltage cc Ta= - 10~85°C 19| 22] 55
QOperating Current CH1 =CH2 = 300MHz,
Consumption lcco 107dB 2V input 5.0 801 11.0 | ma
Current Consumption lcco At standby mode — 0 10| uA
fiy Operating fIN1 Vi1 =93dBaV 200 | — 520 MHz
Frequency Nz V2 = 93dB eV 200 | — 520
L VINT fig =200~520MHz 93 | — 107
fiN Input Sensitivity Ving finp = 200~520MNz 93 | — 07 dB oV
Xjn Operating a -
Erequency 5% Vy =0.5Vp.p, Sin-wave 5 121.25 25 | MHz
Xy Input Voltage Vy| T = 271.25MHz 102 | 107 112 [dBav
Vin ST, DATA, CK Vee | wee | 57
x0.8
Input Voitage Vee v
ViL STB, DATA, CK -0.2 0l o5
CK Input Freguency fok CK — — 1 | MHz
Iepa "CP1" =9, "CP2" =0, Vep=1.1V| — | 2100 | —
Charge Pump Output lep2 “CP1" =0Q, "CP2" =1, Vep=1.1V| — | #200| — A
Current lcp3 "CP1" =1, "CP2" =0, Vcp=1.1V| — |za00| — | *
lcpa, "CP1" =1, "CP2" =1, Vep=1.1V| — | £800| —
Charge Pump OFF Leak _ +
Current CPoFF Standby mode, Vep=1.1V —_ — 1.0 | A
SW Terminal ON
Resistance Rsw SWon B 00 | — &
LD Terminal GN
. —_ 500 — £
Resistance RLD \DON
SW Terminal OFF Leak
SW SW — | — |t10| uA
Current QFF OFF #
LD Terminal OFF Leak
LD — — 1.0 A
Current -DoFF OFF #
9 2002-03-29
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REFERENCE DATA (Typ.)

REFERENCE]  CURRENT
CH1 CH2 DIVIDER | cansunmpTion | YN'T
N N ON 8.0 A
N 3 ON a5 mA
5 N ON a5 A
5 S ON &00 A
5 5 QFF 0 pA
TEST CIRCUIT
o 5
" viee

10 ££F

H
c
—

A . Normal operation
5 : Srandby state

\E)

TB31202FN

10
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CURRENT CONSUMPTION - CURRENT CONSUMPTION -
” POWWER SUPPLY VOLTAGE 1 POWER SUPPLY VOLTAGE {TERMPERATURE)
E el LA L 85°C - e
! —— Both CH on ..--"4;_;:-1
1( a P = - 3]
FS ] z L1
: o | : /f
2 z °f i
2 . £H2 2 , I J‘ _
8 g .
: : i
= = i B
i 2 b [ i
i I ] i
= =
L= - L)
Borh OH off - Both CH gn
D I I I u
0 ] 2 3 4 3 I3 q 1 2 3 4 3 6
POWER SUPPLY YOLTAGE Yee W) POWER SUPPLY YOLTAGE Veg (V)
CHARGE PUMP OQUTPUT CURRENT - CHARGE PUMP QUTPUT CURRENT -
- CHARGE PUMP VOLTAGE (N-CH) _ 0 CHARGE PFUMP VOLTAGE (P-CH)
—
800 - -100
[N ] _ o4 B fl'
i A E 1004 71
o0 - 200 —= ]
L sool— 1~ & ~200pA A 1
% f & - 300 el 7
v seo—F Yo_am fr—e) !;
z A0015 & [ 40048 )
£ T AT # 5 —soof " ~
o ] <3
g T : -a00 4
§ 200Hf ' . z
w { jo 20044 | w =700 -
g ol / | 2 8008 1= -
E - -hoopa - g - 800 F—fmmegrmeet=
w 1
o 1 2 0 1 2
CHARGE PUMP VOLTAGE Vep (V) CHARGE PUMP VOLTAGE Vep (V)
CHARGE PUMP QUTPUT CURRENT - CHARGE PUMP OUTPUT CURRENT -
POWER SUPPLY VOLTAGE (N-CH _ p POWER SUPPLY WYOLTAGE (P-CH
g 1199] vepa-dvee e - i ool !
1000 _',,.—-"'" BO0 A " - i
b g = & =200 — 100 A
(0 —— —
E a0 > - = -300 i
w T - 200pA] |
€ 700 { £ a0 -
g t —— 3 _so — T
2 o0 T Tao0ua| 2 500 { -
5 SW - ] 5 ) 20001
s ™ & > -0 < —
§ 300 — g -~ 800 N
w200 i Tg-”‘p‘ - W -900 =
2 i 100, £ 1000 Ve = V. ) = 8O
-— I
g g g 5 L1 3 cr =g Vee 809
0 1 ] 3 1 5 3 7 0 g 2 3 4 5 5 7
POWER SUPRLY VOLTAGE Ve (V) POWER SUPPLY VOLTAGE Ve (W)
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INPUT SENSITRITY Wiz [dBea)

1824

INPUT SENSITIVITY  V)p

LD SOURCE CURRENT {ma)

INPUT SENSITIVITY -
INPUT FREQUENCY (fiy2)

127
et o,
17 iy
107
97
—t | T
87 -.._“\‘
I?
NN F,
67| Yee=2.2 (W) “'\ f
Now G740 dividing [—
160 200 300 400 500 EOQ 700
INPUT FREQUENCY fiiya  {WHz)
INPUT SENSITIVITY -
137 POVWER SUPPLY VOLTAGE {fiy1)
7z
Tty =200MHz
107 N = 20540 dividing
97
SN =
L] 1 F4 3 4 5 [
POWER SUPPLY VOLTAGE Voo V)
LD TERMINAL CQUTPUT
15 [
AT
y.4 S U B W
14
,/
¥,
/
i
0.5
/
) PO R S S LD="L" QUTPUT
of . -

LD TERMINAL IMPRESSED VOLTAGE  {v)

WRuV)

INPUT SENSITIVITY Vi

(8]

INPUT SENSITIVITY V)t

INPUT SENSITIVITY -
INPUT FREQUENCY (fin1)

127
e sl Bt
117 o
107
97
[~
87 - ]
[ /1
77— \\ f/
N -
67| ¥eem2.2 (v i i
N= 40640 dividing \ 0 —

100 200 304 400 509 &00 YOO

INPUT FREQUENCY i1  IMHZ}

INPUT SENSITIVITY -
POWER SUPPLY VOLTAGE (fiy1)

127
'.__.--""
17 ] {
{
I
107
filyt = 520MHE
97 N = 40640 dividing
a7
_____..-—-;-—"
I
77 bl
/
o 1 2 3 3 5 §

POWER SUPPLY VOLTAGE Vor (V)

12
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APPLICATION CIRCUIT

e s =
—+ UA *
P L ! i1
fv: Ve WO
PHASE
112 COMPARATOR SWITCH ng.gL
[}
FROGRAMMABLE -
ovon_|7 e
PROGRANMMABLE y
DIVIDER ’
CONTROL CIRCUIT
I [
PHASE
COMP;EAF?ATDR LOCK DETECTOR
e Py Wil o LD K DATA $TB
s L1 1 ¥
i}
J_u 10nF mg
S s Ca PRy € i ey
. =
’I i1 S1nF 75ki) vee
<] Ce
“_“—1'
10nF
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PACKAGE DIMENSIONS
$50P16-P-225-0.658 Unit ¢ m

16

o

4.410.2
6.410.3

w1y

4

1 8
0.23TY l 0.2240. 1

5.5MAX

., 5.040.2

r
b

(225mi)

o 0
L] x
g 2 3%
AN¥F ¢
i %
w0 o
-2
7
- 0 4510.2
o
Weight : 0.07g (Typ.)
14 2002-03-29
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RESTRICTIONS ON PRODUCT USE

COOFQ7ERA,

@ 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 respensibility 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 contral instruments, airplane or spaceship
instruments, transpertation 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 CORPCRATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted hy implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

® The infoermation contained herein is subject to cthange without notice.
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o SP5055
ZARLINK 2.6GHz Bidirectional 1>C BUS Controlled Synthesiser

SEMICONOUCTOR

D52361 ISSLIE 4.5 Movembar 2001
The 5P5055is a single chip frequency synthesiser designed )
for TV luning systems, Control data is entered in the standard Ordering Informatlon
I2C BUS format. The device contains 4 addrassable current SP5055GS/KG/MPAS (Tubes)
limited outputs and 4 addressable Bi-Directional apen collector SPS055GS/KGMPAD (Tape & Reel)

ports one of which is a 3 bit ADC. The information on these 18lead minature plastic package

ports can be read via lhe 12C BUS. The device has one fixed
t2C BUS address and 3 programmable addresses, programmed
by applying a specific input voltage to one of the current limited
outputs. This enables 2 or more synthesisers to be usad in a

system.

CHARGE puMP 1 |1 1813 pRIVE OUTPUT
FEATURES CRYSTAL Q1 T 1 Ve
B Complste 2 6GHz Single Chip System CRYSTAL Q2 = [ RFINPUT

8DA T SP T3 rrwPUT
sCL CT 80558 Yeo
1 U0 FORT PT 1] [T 1 Ay QUTPUT PORT

M Programmable via I2C BUS
B Low power consumption (5Y 55mAy)

M L ow Radiation * 1§D PORT PSC] [~ 1 PORT P3ADD SELECT
M Phase Lock Detector 14O PORT PSLT |6 8T 110 PORT PA
M Varactor Drive Amp Disable 1 = Logic level 10
B 3 Controllabla Qutputs, 4 Bi-Divectional T 3BADG input
M 5 Level ADC MP16
B variable 12C BUS Address For Multi Tuner Applications
M Ful ESD Protection® Fig. 1 Pin connections - lop view

* Normal ESD handling pracedures should be observed, APPLICATIONS

B satellite TV

B High IF Cable Tuning Systems




SP5055

ELECTRICAL CHARACTERISTICS

Tamp = =20°C to +80°C, Vee = +4.7V 10 5.3V,

These Characteristics are guaranteed by sither production test ar design. They apply within the specified ambient
temperature and supply vollags unlass otherwise stated. Refarence frequency = 4MHz unless otherwise stated.

Value
Characteristic Pin Units Conditions
Min. Typ. | Max.

Supply current 12 85 30 mA | Vgp =5V
Prescalsr input vollage 13, 14 50 300 |mVames | S00MHZ to 2.6GHz Sinewave
Prascaler input vollage 13, 14 100 300 |mVigws | 120MHz, see Fig. 5
Prescaler input impedance 13, 14 50 Q
Prescaler inpul capacitance 2 pF
SDA, SCL

Inpul high veltage 4.5 3 8.5 W

Input low vollage 4,5 d 1.5 W

Inpul high current 4,5 10 uA | Input vollage = Voe

lnput low current 4,5 =10 LA Input voltage = OV

Leakage currant 4,5 10 LA | When Ve = 0V
SDA

Output voltage 4 04 W Jsink = 3mMA,
{Charge pump current low 1 450 buA | Byte 4, bit 2 = 0, pin 1 = 2V
Charge pump current high 1 117Q $A | Byted bit2 =1, pin1=2V
Charge pump output leakage current 1 +5 nA | Byled bitd =1, pin1 =2y
Charge pump drive output current 16 500 HA | Voinig =07V
Charge pump amplifler gain 6400
Recommended crystal series resistanca 10 200 Q
Crystal osclliator drive level 2 80 myp-p
Crystal osclllator nagalive resistance 2 750 2
Qutput Ports

PQ, P3 sink current 10, 11 0.7 1 1.5 mé ) V=12V

P0, P3 leakage cuirenl 10, 11 10 na | Veaur= 132Y

P4-P7 sink current -6 10 mA | Vour= 0.7V

P4-F7 ieakage current 96 10 A | Vayr = 132V
Input Ports

P3 input current high 10 +10 BA | Vi o= 13.2V

P3 input current low 10 -10 BA | Vgin 1o = OV

P4,P5,FP7 input voltage low 9.8.8 0.8 Y

P4,P5,F7 input voltage high 9,86 27 v

P& Input current high 7 +10 A | See Table 3 tor ADC Lavels

P& input current low 7 =10 LA
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P e e i — — e — ——— — — — — —
| I
RFIN O e ppescaLer ] 15 BIT Fdlv PHASE | Feomp _?I o
AMP 16 PROGRAMMABLE Comp DI¥IDER ;_ | OSC | 2 CRYSTAL
BF IN (%)? | o | DIVIDER d +812 AMHz 3 Gz
I Lok . >—115 CHARGE
I POWER ON . PUMP
DETECTOR 15 BIT LATCH I
i ¥ DIVIDER RATIO L
CHARGE - .

.- .0 DRIVE/
scL 55—*— , PUMP 8] vaRiCAP
| TRI!LNCSE'EII?-‘EH | our

SDA t;);)-(— TOCP |
Iy W ] CONTROL LOGIC
I 1 5 “EJ#;TCH TR |
i INFORMATION LATCH > ﬁl I
| {apbress| | smir 3 TTL F Y ) _+ |
| | SELECT[] Acc Conp | catE g
I L * |  A— |
I — < LA - —— -!§ VEE
l FARD As AT Ap f77‘;7
___________ —) A A e —— e e e —— ——
PC P3 P4 F5 PG P7

Fig. 2 Block diagram

FUNCTIONAL DESCRIPTION

The SP508S is programmed from an 12G BUS. Data and
Clock are fed in on tha SDA and SCL lnes respectively as
defined by the I2C BUS format. The syntheslser can either
accept new data (write mode) or send data ({read mode).
The Tables in Fig. 3 illustrate the format of the data. The
device can be programmed to respond to several addresses,
which enables the use of mora than ona synthesiser inan PG
Bus system. Table 4 shows how tha address is selected by
applying a voltage to P3. The last bit of the address byte
[RAW} sets the device into read mode i it is high and write
maode if It is low. When the SP5055 receives a correct
address byteit pulls the SDA ling low during the acknowledge
period and during following acknow|edge pariods after further
dala bytes are programmed. When the SPS055 s
programmead into the read mode the controlling device
accepting the data musl pull down the SDA line duning the
following acknowledge period to read another status byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in lhe write mode Byles 2 + 3 select
the synthesised frequency whils bytes 4 + 5s8lect the output
porl states and charge pump information.

Once the correct address is received and acknowledged,
the first Bit of the next Byte determines whether that byte is
interproted as byte 2 or 4, a lagic 0 for freguency infarmation
and & logic 1 for charge pump and outpul port informalion,
Additional data bytes can be enterad wilhout the need to
re-address the device until an 1°C stop condition isrecognised.
This allows a smooth freguency sweep for fine tuning or AFC
purposes.

If the transmission of data s stopped mid-byte (i.e., by
another device an the bus) then the previously programmad
byte is maintained,

Frequency data from bytes 2 and 3 is stored in a 15-blt
shift registar and is used to contrgl the division ratio of the 15-
bit pragrammakle divider which is preceded by a divide-by-
16 prescaler and amplifier to give excellent sensltivily at the
local osclllator input, sae Flg 5, The Input impedance is shown
inFig 7.

The programmed freguancy can be calculated by
muliiplying the programmed division ratlo by 18 times the
comparisen frequency F ...

Whan frequency tata is entered, the phase comparatar,
viathe charge pump and varactor drive amplifier, adjusts the
local osclllator contrel veltage until the output of the
programmable divider is frequency and phase locked to the
comparison frequency.

Thareferenca frequancy may be generated by an external
sourca capacilively coupled into pin 2 or pravided by an on-
board 4MHz crystal controlled oscillator.

Note that the comparison frequency is 7-8125kHz when
a 4MHz reference is used.

Bit 2 of byte 4 of the programming data (CP) conirols the
current in the charge pump circuit, a logic 1 for £170uA and
a logic 0 for 250pA, allowing compensation for the varlable
tuning slope of the tuner and also to anable fast channel
changes over the full band. Blt 4 of byle 4 {T0) disabiles the
charge pump if set to a logic 1. Bit 8 of byta 4 (OS] switches
the charge pump drive amplifier's output off whenit is sel to
alogic 1. Bit 3 of Byte 4 {T1) selects a tost mode whare the
phase comparator inputs are available on P& and P7. a
logic 1 connecls Fqy,, to PB and Fy, to PY.

Byte b programs the output poris FOto P7; on a logic O for
a high impedance output, logic 1 for low impedanca (on).

READ MODE

¥v¥hen the devica is in the read mode the stalus dala read
from the device on he SDA line takes the form shown in Table
2.

Bit 1 (POR} is the power-on reset indicator and is set 1o a
iogic 1 if the power supply to 1he device has dropped below 3v
and the programmaed information lost {e.g., when the davice Is
inttlally tumed on). The POR is selto O when the read sequence
isterminated by a stop command. The ocutputs are all set e high
impedance when the device is initially powered up. Bit 2 (FL)
indicates whather the device is phasa locked, a logic 1 is
presant if the device is locked and a legic O if the device is
unlocked.
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Bits 3, 4 and 5 {12.11,10) show the status of the O Ports F7,
P35 and P4 respeclively. A logic 0 Indicates a low level and a
logic 1 a high level. If the poris are 1o be used as Inputs thay
should be programmed to a high impedance state (logic 1).
These Inputs wiltthen respond to data complying with TTL type
voltage levels. Bits 6, 7 and 8 (A2,A1,A0) combing to give the
output of the 5 leval ADC.

The 5 level ADC can be used to feed AFC information to
the microprocesser frem the IF section of the raceiver, as
ilustrated in the typical application circuit.

APPLICATICN

A typical Application is shown in Fig. 4. All inpulfoutput
interfaca clreults are shawn in Fig, B,

MSB LSB
Address 1 1 0 Q 0 [MA1|MAD| O A | Byte 1
Programmable divider O [2" 2% |22 |21 |20 22 28 | A | Byte 2
Programmable divider | 27 | 2% | 25 | 2¢ | 29 | 22 | 20| 20 | A | Byte 3
Charge pump and test bits1 | CP | T1 [ TO | 1 1 1 |OS5| A | Byte 4
IO port control bils P7 | P8 | PS5 | P4 | P3| X X|PO| A |Byte5
Table 1 Writa data formal (MSB transmitted first)
Address 1 1 0 g O |MAT(MADI 1 A | Byte 1
Status byte PORI FL | 12 | I 0 | A2 | AT | AO| A | Byte 2

Table 2 Read data formal (M5B /s transmitied firsf)

A Acknowledge bit
MA1, MAD Variable address bits (see Table 4)
CP Charge Pump current selact
Ti Test mode selection
TO Charge pump disable
0s Varactor drive Cutput disable Switch
P7, P&, P5, P4, Conlro! output states
P3, PO
POH Fower On Reset indicator
FL Fhase lock detect flag
12,11, 10 Digital information from Ports P7, P5 and P4, respectively
A2, A1, AD 5 Level ADC data from P6 {see Table 3)
X Don't care
A2 | A1 | AD |Voltage input to P MA1|MAQ|Voltage input to P}
110 | 0 |0.6Vecto 13.2V 0| o OV to 02V,
0| 1 | 045V to G-BVee ] 1 Always valid
0 ] ¢ D'3Vcc to D45VCC 1 0 U"BVGC to G'?vcc
Q 0 1| 018Vpg to 0-3Vepe 1 i 0BV -13.2V
Q 0 0 |0100.15Vee Table 4 Address ssischion

Table 3 ADC lavals

Fig. 3 Daia formais
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APPLICATION

A typical application is shown in Fig. 4. All input/output interface circuits are shown in Fig. 8.

15¢

100 |-

OPERATING

M2 O—
BV o
IF SECTION
IF SIBNAL
AFC QUTFUT
= P‘O
SATELLITE I{[ b
TUNER 9 ?| [0
Pz o————T] 10 7| [t
PO o———{[| » 8| [[—+—+—FLo
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OUTPUT il 1] 16 3 ]]—_L
ol P B et
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P rs
Fig. 4 Typical application
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Fig. & Typical inpul sonsitivity
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Fig. 6 3P5055 Inputioutput inferface circuils
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31 I:ZO = GOl

ABSOLUTE MAXIMUM RATINGS

Fig. 7 Typical input Impedance

All voltages are referred to Ve and pin 3 at OV

Value
Parameter Pin Units Conditions
Min, Max,
Supply voltage 12 -0.3 7 v
AF input voltage 13,14 25 Vp-p
Port voltage B-11 -0.3 14 W Port in off slate
8.9 -0.3 & V Portin on state
10,11 -0.3 14 V Port in on state
Total port output current g-11 50 mh
AF input DG oifset 13,14 | 0.3 |Weps0d ¥
Charge pump DC offset 1 03 |Weer0d v
Drive DG offset i6 03 |Voet0d v
Crystal oscillater DG offset 2 03 [Vgpet0d ¥V
SDA, SCL input voltage 4,5 0.3 VgDl W i
04 5.5 v With Ve applled
Vep not applied
Sterage temperature -55 +125 *G
Junction temperalure +150 o
MP 16 Thermal resistance, chip-to-ambiant 111 | *C/W
MP 16 Thermal resistance, chig-to-case 41 G
Power consumption at 5.5V 440 | mw | All ports off
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INTEGRATED  CIRCUIT
TOSHIBA

TECHNICAL DATA

TAB804F

PN

Ne.

PN MNAME

FUNCTION

INTERFACE CIRCUIT

GND?Y

I7 is the GND of ¥CO circuit
blocks that are VCO {pin 9,
19, 12}, loap filter {pinsé, 7),
video amplifier {pins 4, 3) AFT
systern (pins 1, 23, 24, 25, 26,
27, 28) and %/H {pins 28, 30).

VCO Coil

It is the VCO using variations
in internal impedance of
dinde for contral voitage from
mixer.

Use & Ul charactaristic for the
capacdtor of the externai tank
circuit to corract the internal
ternperature drift,

GWW F I A ]
s -y
& v
™
v
N
Coatecd =
Volmge ®
1

e ] .,

1.m03

1208)

12

VGO Temperature
Compensate Bias

The VCO bias is composed of
a synthesis of bias in
propartion to Vgg and Ut of
sransistor, and this terminal
generatas a bias proportioned
1o the VgE.

If the external resistance
redyced, the VCO sensitivity
will rise,

WO Biar

13

Znd AGC
Adjustment

It changes the input level for
a AGC detectar. It adjusis by
adding the direct current off-
set to ping 14 and 15, The
variation width of about 8dB
carn he added.

Internal bias is 2.5V,

Bl
L]

SOx{Y
e

TAB804F -4
1986 -4 — 22
TOSHIBA CORPORATION




. INTEGRATED CIRCUN
TOSHIBA

TECHNICAL DATA

TAB8804F

PiN
Nol

PIN NAME

FUNCTION

INTERFACE CIRCUIT

14
15

2nd AGC Fliter

it generates the AGC voitage
by filtering the 402.78MHz
{479.5MHK2) IF signal by means
of an internal resistance and
an external condenser. If
applying the Vgp to pin 13,
the AGC will be minimum
gain and the VCO oscillates at
free-running frequency.

= 4
xR 1
T98F l1oof) '"K ®

16

151 AGC Slice
Adjustmenst

It te15 the input level
threshold for generating the
control signal to lower gain
from the IC to the 2pd
converter of frant stage when
excessive input. Even if the
2nd AGC adjustment varies,
the 15t AGC adjustment point
hardily ¢hanges.

The internal bias is 2.5V.

17

ist AGC Filter

It outputs by comparating
with the AGC and 15t AGC

This comparater is constructed
by the active load type high
gain amplifier and determinas
its response by a capacitor
conngcted 1o this Terminal.

slice level adjustment voitages.

18

15t AGC Cantrel

it outputs the ¢ontral voltage
using an emitier follower
(active tow leval). The internal
current sink has only 25uA,

Il
La}

P
p
25 RA

TABB0AF -5
1996 ~4-22
TOSHIBA CORPORATION




INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TA8804F

PN
Na. PIN NAME

FUNCTION

INTERFACE CIRCUIT

19 |Signal Level Qurt

It outputs the AGC voltage by
doing lagarithm <-> linear
conversion. In the TAS304F the
level detaction can He carried
out even after the 15t AGC is
effective and input is reducad
using the 15t AGC output.

The IF amplifier construgted by
the 3-step series connection of

variable gm type gain conwol, |
of which the maximam gain is |

47d8 and minimum gain -

multiplying about five times as
ruch.

el

8d8. In ordet 10 prevent g x i
20 2nd F In sneak of radio frequencgy all 6D N 1
22 ) 5

the cireuits are balance- & E% At 5 rO

connected, Therefore, the S W iR

differential combination is also E_L_w"”l =

dasiralrie for the IC input. The o Ismﬁ ﬁ"‘ 2%

internal bias is 2,0V and input !

impedance 1k(1,

S @®

It outpuls by integrating the -

detection output by means of ¥
27 AFT Qutput pin 27 ang 28 filters, doing @1 }+

{(Analog) center adjustment and x -

&

TABBD4F -6

1996 = 4w 322

TOSHIBA CORPORATICN




TOSHIBA

INTEGRATELD  CIRLULE

TECHNICAL DATA

TAB804F

PIN

No,

PiN NAME

FUNCTION

INTERFACE CIRCUIT

24
25

AFT Output
{Digital)

It eutputs by converting the
analog AFT output te binary
with a comparator, in the case
of center detection, the each
putput will be high level. The
width of dead gone is
determined by the internal
threshold and VOO sensitivity,
that cannot he adjusted
externally.

24
Pl

T

26

AFT Center
Adjustment

It moves the AFT center
frequency in the width of
10MHz and absorbs the center
gap caused by dispersion ot
each AFT drfuit,

el
P

|
Lall

'—

B2x81

1
-

27
28

AFT Filer

It canstructs a filter whose cut
off frequency 15 less than 1Hz
{capacitor : 0.7Hz at 0,1uF)
with an internal 1.1M{
resistance and external
condenser,

L i @

29
30

Hold Capatiter

sample and held hy charge/
discharging the condenser
uging the switching signat
regenerated by key&d pulse.

] O"’ 100607]
ooma 32

TABBOAF -7

1996 -4 - 22
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TAB804F

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Fower Supply Voltage Vee MAX 6.0 v
Power Dissipation PO mAX 1000 mw
Operation Temparature Topr -20~75 .
Storage Temperature Tiq - 55~150 °C
L.ead Temperature — 260°C, 105

Recommendéd assembly method : Recommended temperawre profile of reflow soldering of far and

2an

210

150

Tenperalurd 1507

medium infrared rays

more than éls

RECOMMEMDED POWER SUPPLY VOLTAGE

Wwithn 10

withun 305

wme (3}

F:igl PIN NAME MIN. | TYP. | MAX. { UNIT
X Voo 25 | 58 | 55 | V

TASS04F -8

19486 —4 — 22

TOEHIDA CORPRORATION




INTEGRATED CIRCUII

04F
TOSHIBA TA8804

TECHMNICAL DATA

- - ——

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS (Unless atherwise specified, Voo =35.0V, Ta=25)

CHARACTERISTIC SYMBOL EE%: TEST CONDITION MIN, | TYP. | MAX. | UNIT
Supply Qurrent iCC 1 — 551 80 105 | mA
Pin 1 V9 — 20| 25 30
Pin 2 Va — 19t 24 | 29
Fin 3 vy - 19] 24 | 29
Fin 4 Vi -— nej 1.3 1.8
Pin & Vg — 0.8| 13 | 1.8
Pin G Vg - 17| 2.1 | 25
Pin7 V7 - 1JT 20 | 25
Pind Vg — 24| 2.8 3.2
Pin 10 V1( — 241 2.8 3.2
Pin 12 VAV — 04| 0.7 1.0
Terminal Pin 13 V43 1 — 23] 25 | 27 v
Voltage Pin 14 Vig — — 36 —
Pini5 V15§ — 136 | —
Rin 16 Vg _ 211 25 2.9
pin 18 Vi8h Fin 17 . 1k{-GND —_ 1.0 1.3
Vgl Pin17 Ve 39§ 4.3 4.7
Pin 20 Van — 15| 2.0 2.5
Fin 22 Vay — 15| 2.0 2.5
Pin 27 Va7 — —_— 23 2.8
Pin 28 Vg —_ — 2.3 8
Pin 29 Vg T — 18] 2.3 | 28
Fin 30 V3 —_— 18} 2.2 2.8
Pin 2, 3 Acceptokle
g A .13 | 1 — w10 — | 60 | ma
:::f_r?ric Output g 1 — —002| — | 60 | ma
TABHOAF - &
1996 -4 - 42
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INTEGRATED CIRCUIT

' TAB8804F
TOSHIBA
TECHNICAL DATA
AC CHARACTERISTICS
CHARACTERISTIC | SYMBOL | oo+ TEST CONDITION MIN. | TYR. |MAX, | UNT
IF Input Frequency fin . . 50 400 550 MHz
Range
dBmv
IF Input Level Range Yin — — -£&0 — 10 (5000
18t AGC Shoulder dBmw
C 2 e — L L]
Level Range AGCMAX {Note 1) 20 10 500
1st AGC Control LAGC 2 (Noe 2) 10| 351 60 viee
Sensitivity
Signal Level Sensitivity | AV/4v 2 {Note 3} 10 35 60 I mv/dB
VCO Conversion Converting 1o Qutput rate
Sensitivity A 2 Pin4. 5§ : open/{Note 4) - 110 | 130 MRz/V
E‘r:ift Temperature Affa 2 Ta=m ~10~65°C/(Note 5} | — | =30 |25 MKz
PLL Lock Range 1L 2 {Note E) +25 | *30 — MWrz
PLL Capiure Range fca 2 {Nate 6) ®25 1 %30 — MHz
Demoduiation SR | vou 2 laf=10Mszpp/Note 77 | 015 | 026 | 040 | vpp
video amplifier Pin4, 5 ; short, 5k{}/
variable Width Vours/5 ? (Note 8) 10 14 B
Demodulation Qutput
Amplitude Frequency [VYouta) 2 f=0.2~4Mtz / (Note 9) - — | xos dg
Characteristics 1
Pemedulation Qutput
Amplitude Frequency [VouiAZ 2 f= 4~9MHz/ (Note 9) — — +2 | dB
Characreristics 2
Graup Delay f=0o~ N — —_ +
Characteristics 1 Tpél 2 0.2~4MHz / {Note 9) £10 | s
Group Delay 5 — e te 9 _ — | =40
Characteristics 2 Tpd2 i=4~-9MHz/ {Note 9) * ns
AFT Sensitivity Aftav ? {Note 12) 2.4 3.2 40 IMHz /v
Convarting 1o inpul
5/H Sample Speed Afapl 2 frequency rate/(Note 10) 0.1 0.2 MH2 7 us
Keyed AFT jnput v 2 — 035 | 05 0.65] v
Range 1 ' ’ ' e
Keyed AFT Input T1 2 {Note 113 8.0 16.7 30 ms
Fregquency
?nFTn Ewldth af Dead  lyean 2 {Note 13) 250 | 340 | AQD | kHz
Law Level
DG pg  |APPIcEtOnt An opeg / (Note 14) — 420 x50 %
CIFCUitL
Tas804F - 10
1966 —4 - 22
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INTEGRATED CIRCUIT

(Nate 2)

{Note 3)

{Note 4)

{Note 5)

[Note 6}

TOSHIBA TAS8B804F
TECHNICAL DATA
CHARACTERISTIC | SYMBOL cEiEcSJIT TEST CONDITION MIN, | TYP. | MAM. | UNIT
op pp  |APPHEAUON o) 90% f(Note 14) . l*20]z50] °
circuit
) application| 2.15MHz beat level/

- ! —
Inter-Mpdulation 2 M2 cireuit (Note 15) A0 45 di
Inter-Modulation 3 M3 |3pplication; 1.43Miz Beat level/ 40 56| - | dB

circuit {ote 15)
. ] application o
Video Output 5/N 5/ NsaT circuit i 42 R — dB
MEASUREMENT CONDITION
{Note 1) 15t AGC Snoulder Level Range | AGCMAX

F=402.78MHz input level vip =0 to =40dBmW (500)) 1o pin 20. Measure vin that pin 18
voitage is lower than 4V by opening pin 16 and raising vin.

15t AGC Control Sensitivity | AAGC

Input fm402.78MHz vjn =0~ — 20dBmW {500 to pin 20. Calculate vijn that pin 18 valiage is
AV 11V {as vin1, Vin2). using the equation below.
AAGC= —3/{vin1—vip2) V/dB
signal Level Sensitivity | aV/av
Moasure each output voltage of pin 19 at v = =40, —60dBmW (500
AViaV = {V_go-V_40)/20 mV/dB
VYOO Conversion Sensitivity 5 £

jnput mainly f=402.78MHz and sweep *5MAZ, vin = -30d8mwW (500)) to pin 20

Calculate = 107 {Vdet 4 5 - Vdet _5} and multiply the gain portion (2.66) of video amplifier
when outputting a direst current voltage to pin 3 at 407 .78MHz, 397.78MtHz &3 Vdet . 5
and Vet | g each.

VGO Temperature Drift @ afyg

$hort pin & and 7, and connect pin 14 1o GND.
Measure the VCO frequency at ambient temperature Ta=25°C, -10°% +65°C and calculate
haw much changes from 25°C. {read out the VCO lezkage output by spectrum analyzer.)

BLL Lock Range : fi, Capture Range ! fca

Measure the ranga that synchronizes with vCO by putting pin 20 input frequendy away
from the free-running frequency.

TABBOAF =11
1996 =4 =22
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TOSHIBA

INTEGRATED  CIRCUI!

TAB804F
TECHNICAL DATA

{Note 7) Demodulation Output Level © Vgyt

Input pin 20 f=402.78MHz, fiy = 100kHz, 4¢=10MH2p_p, vin= - 30dBmwW (50(2)
Open pin4 and & and measure the output level of pin 3.

{Note 8) Video Ampiifier Variable Width @ Vours. Vours

Input pin 20 $=402.78MHz2, fyy =100kHz, 4f = 10MHzp.p, vip= ~ 30dBmMW (500)
Measure the variation of video putput by shorting between pin4 and 5 and connhecting a
Skl resistance.

[Note 9) Demoduiation Cutput level Width, Group Delay Characteristics : Voura. zpd

(nput pin 20 f=402.78MHz, Tm = 100kHz, 60Kz 10 4MHZz to 9MHzZ, Af=5MHzp.0, Vin= —
304BmW (500

Compare to the valug at 100kH2 by opening pind and &, and measuring the output lavel
and group delay of pin3.

{MNare 10)

© {Note 11}

S/H Sample Speed : afsq

input the signal 1 below for a modulatien signal. Input the signal 2 below to pin 1.
Ohserve the differantial voltage wavaform between pin 29 and 30, and measur¢ the
sfew rate in the sampling period,

1D e 1 s S s
ngmal 2 | l | | | | I I-O.S\J'p.p

s —rr— ——re— 2015

Keyed Pulse Allowable Periad : Tq

input the signal below to pin 1 and open pin 27 and 28. Observe the pin 23 output and
change f so as to be 2.5V voliage,

ngnd 3 U I ] |n.§vp_p

17us 1+ D0ma

Measure the frequency range in which a 2kHz sine wave doss not output 10 pin 23, by
changing the signal 3 period,

I the sample-hold circuit malfunctions, the 2kHz sine wave will be autputted from pin
23,

TABS0IF 12
1986 - 4 — 22
TOSHIRA CORPORATION




INTEGRATED CiRcurt |

TOSHIBA TAB804F “

TECHNICAL DATA

(Note 12}  AFT Sensitivity : af/aves
Ingut pin 20 f=402.78MH2 = 10Hz, vin = - 30dBmW {5002
Adjust T so that pin 23 eutput will be 2.5V, By moving t up. and down, caiculate each
frequancy as Ty, fL when pin 23 voltage varies 6.5V using the follawing equation,
aftavyz =ty =fi {(MHz/V)

(Note 13) AFT Digital Output Width of Blind Sector : fpgap

mput pin 20 =402 78MHz % SMHz, vin = ~ 30dBmW {53001)
Measure the input fraquency range in which both pin 24 ang 25 bacome high level, by
sweeping §.

oin 24 output waveform

in 25 QuTpuT warklorm

[LEYT 0
L P 1) H

FIEQUanty Jweds

{Mote 14) DG, DP

nput pin 20 =402 78MHz 1 5MHz, vin = —30dBmwW (50Q2), af = 17MRzp.p, Gray level
video signal (APl : 10~%90%)" - Pre-emphasis-on

(Note 15} 1M2, IM3

Input pin 20 f=402.78MHz £ SWMHz, vin = = 30dBmW {50¢)}, af=17MH2p.p. Color
subcarsier (3.578MHz2), Saund subcarrier {5.7272MHz) -

Observe the frequency camponent outputting to the screen output pin (pin 3) through
the video gate of a video noise meter by spectrum analyzer, and measure the level
difference between 3.579MHz component and 2.15MHz, 1.43MHz compenents.

TABBQ4F-13
1986 -4 =22

TOSHIBA CORPOTATION




INTEGRATED CIRCUIT S
TOSHIBA TA8804F

TECHNICAL DATA

TEST CIRCUIT 1
DC characteristics i
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TEST CIRCUIT 2

AC charactenstics
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TAB8804F

NTEGRATED CIRCUIT
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TECHNICAL DATA
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INTEGRATED  CIRCUIT
| TOSHIBA TABBOAF

TECHNICAL DATA
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Si983 TECHNICAL DESCRIPTION

A, CIRCUIT OPERATION :

1. USB interface communicates with PC.
2. 900MHz channel for data/voice transmit and receive,
3. 2.4G channel for video and voice receive,

B. COMPONENT DESCRIPTION:

CATEGORY NUMBER NAME, DESCRIPTION
Integated MC68HCS08JB8 [ Microcontroller Communicates with
wl clrouit PC. Process all
: date input and
cutput,
Integated ST16C550CT44 |[UART with UART interface to
tizf circuit l16-byte FIFO’s Tx and RX the data
Integated LM324 Operation Audio signal
circuit Anplifier amplifier
Integated CD4053 Analog Analog switches to
cireuit Mutiplexer turn on/off the
audio/data signal
Integated T4HC132 NAND GATES Reshape data signal,
circuit Invertor
Integated HT7533 3.3V Regulator Fower supply
circuit
Integated AIC1S5e63 DC/DC Converter Convert 5V to 10V
circuit
Transistor | 2N3906 Small signal 900MHz module power
transistor on/off
Transistor [2N3904 Small signal Automatic gain
transistor contol
Transistor | PN22221 NPN silicon Automatic gain
trangsistor contol
Transistor [ 8550D NPN silicon Video power on/off
transistor
Diode 1IN5817 Schottky Rectifier for the
rectifier DC/DC Converter
Crystal 6.000MHz Crystal 30ppm Microcontroller
operation
Crystal 1.8432MHz= Crystal 30ppm ST16C550CT44
operation
Integated TA31136FN M IF DETECTOR 900mhZ FM IF DETECT
clreuit operation
Integated TB31202FN PLL FREQUENCY Contrxol Tx & RX VCO
circuit SYNTHESIZER frequency operation
Integated SP5055 2.6GHz Control 2.,4GHz RX
circuit SYNTHESIZER V€O frequency
operation
Integated TAE804F FM DEMODULATION 2.4GHz FM
circuit Demodulation
operation
Crystal 10.25MHz Crystal 20ppm TB31202FN operation
Crystal 4.000MHz Crystal 20ppm SP5055 operation




