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HA11571AF/BF
FM Demodulator |1C for Broadcast
Satellite Tuners
Preliminary

HITACHI op e

Functions Ordering Information
* |IF amplifier (with built-in IF automatic gain ~ Product Digital AFC
control) Number Package Output Polarity
* PLL-type FM detector HA11571AF 28-pin plastic QFP (L, L) during
* AGC detector with RF AGC output with fins (FP-28T) tuning
. ﬁ\uté)dmatlc frequency control (with input for HA11571BF 28-pin plastic QFP (H, H) during
eyed AFC) with fins (FP-28T)  tuning

« Digital AFC output
e Video amplifier

Features Absolute Maximum Ratings

» Usablewith asingle 5-V power supply. Item Symbol  Value Unit

* On-chip IF AGC giyes a stable PLL  powersupply  Vee 6.0 v
demodulation characteristic. voltage

. Usab_le at both Japanese standard frequency Power Py 630 W
(IF = 403 MHz) and European standard dissipation
frequency (IF = 480 MHz). .

« AFC sensitivity can be adjusted by externally ~ Operating Topr -10t0+80  °C
set constants. temperature

» Digital AFC output is provided. Storage Tstg -55t0+125 °C

* A keyed AFC pulse input pin permits MUSE  temperature
reception.

¢ Video output level can be adjusted by an
external resistor. Maximum output: 1 Vp_p.
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HA11571AF/BF

Electrical Characteristics (Ta= 25°C)

Item Symbol Min Typ Max Unit Pin Nos. Test Conditions
Supply current 1 Iccl 35 5 6.5 mA 10 Pin10 Vcc=5V
Supply current 2 Icc2 49 72 93 mA 11 Pin1l Vgc=5V
IF input level range Vin (-45) (-25) dBm 22,23

PLL capture range [+] fcrH 10 25 — MHz 5

PLL capture range [-] fcrL — -25 10 MHz 5

Video amplifier gain GVA — 6 — dB 5 f =500 kHz

Video amplifier frequency  BvA -06 0 0.6 dB 5 f =500 kHz to 8.1 MHz
characteristic

AGC output voltage (high) Vagn 3.8 4.1 — \% 18 VCO not oscillating
AGC output voltage (low)  VagL — 0.3 0.7 \% 18 VCO not oscillating
Analog AFC output VAEH 3.2 35 3.8 \% 13

voltage (high)

Analog AFC output VarL 1.2 1.5 1.8 \% 13

voltage (low)

Digital AFC output Vbrn 45 48 — V 15, 16

voltage (high)

Digital AFC output VpeL — 0 0.5 \% 15, 16

voltage (low)

Keyed AFC on-voltage Vkon 0.4 — — \% 14

Keyed AFC off-voltage Vkoff — — 0.1 \Y; 14

Operating supply voltage range: 5V +0.25 V

A QL
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HA11571AF/BF

Block Diagram

RF AGC AGC out AFC out (analog)
ADJ T5V
24 21)
1]
WE IF | .| AGC | |
amp det
o—] 3
IF input
' 1 Comp 15—~
AFC
PHASE | | LIMIT Ref out
det amp vol (digital)
26 s = 1 = Comp 16—~
27,
| I | J 1
Loop VCo Video L ol g/ SH |14 Keyed
amp amp T pulse
ono 22T i :

Video output i i
adjustment »f AFC

resistor l

Video
out
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HA11571AF/BF

Standard External Circuits for HA11571AF/BF
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390
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1k
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HA11571AF/BF

IC Mounting Characteristics

Item Symbol Min Typ Max Unit
Signal-to-noise ratio CN=14dB SN1 — 39 — dB
Signal-to-noise ratio CN=o0 SN2 — 57 — dB
Threshold C/N CN — 7 — dB
Beat interference rejection ratio Rcs — 45 — dB
Differential gain DG — 1 — %
Differential phase DP — 1 — deg
Pin Description

Pin

No. Function Average DC Voltage * (V) Circuitin IC

1 AFC adjustment —

(Adjust to 2.5 V when
measuring voltage at
other pins)

2 Loop amplifier output 25

(4 mA)
3 Video amplifier feedback 2.3
ﬁﬁa
4 Sampling hold 3.2 @
(reference voltage side)
®
(1.6 mA)
5 Video detector output 2.3
(3 mA)

* |nput conditions: fin = 479.5 MHz CW, Vin = -35 dBm

m .
L
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HA11571AF/BF

Pin Description (cont)

Pin
No. Function Average DC Voltage * (V) Circuitin IC
6 Limiter amplifier input 2.1

® @
®
Oscillator
2.1

7 Oscillator output output signal

9 Oscillator ground — —

10  Oscillator power (V) — —

11 Ve — —

12 AFC feedback 1.9

10 k

8 Oscillator input 2.8 (8) @
15k 390
( Ji %1 k 500

(0.5 mA)

13 AFC output 2.5

é—jzoo
o0

(0.1 mA) (1 mA)

14  Keyed pulse input —

41k
09V 2k

* |nput conditions: fin = 479.5 MHz CW, Vin = -35 dBm

L
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HA11571AF/BF

Pin Description (cont)

Pin
No. Function Average DC Voltage * (V) Circuitin IC
15  Digital AFC output 0
16 200
- 15

8.5k
17  AFC filter 2.5

200

(0.1 mA) (1 mA)
18  AGC output 2.4
200 @
19  AGC filter 2.4 i
(0.1 mA) (2 mA)

20 Regulator voltage output 2.9
200

10 k

21  Tuner AGC adjustment —

(Adjust to 5 V when
measuring voltage at 500
other pins)

* Input conditions: fin = 479.5 MHz CW, Vin = -=35 dBm
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HA11571AF/BF

Pin Description (cont)

Pin
No. Function Average DC Voltage * (V) Circuitin IC
22  IFinput 2.5
2k
23 25
2k
23

24 |IF AGC adjustment —

(Adjust to 1.4 V when 2z

measuring voltage at 12k

other pins)
25 GND — —
26 3.0

20
IS 1k 1k
27 3.0
®
LOOP AMP
(0.6 mA) (0.6 mA)
28  Sampling hold 3.2
(signal side) 29
®
(1.6 mA)

* Input conditions: fin = 479.5 MHz CW, Vin = —35 dBmFunctional Description

L
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HA11571AF/BF

Functional Description output (pin 18) is supplied to both the IF AGC and
RF AGC amplifiers. The output at pin 18 varies
AGC Circuit depending on the IC input level as shown in

. o o figure 2. The switchover point between IF AGC
This IC has a built-in RF AGC Output circuit and and RF AGC can be shifted by Changing the
IF AGC circuit. (See figure 1.) To stabilize IC ygjtage at pin 24. The switchover point should be
input, AGC operation switches between IF and RFgetermined by considering the gain distribution
depending on the input level. In the type of AGCoyer both RF and IF stages. To ensure the IC’s

used by this IC, after AGC detection andcapture range characteristic, a setting from
amplification by the AGC amplifier, the AGC _35 dBm to —25 dBm is advisable.

AGC DET
SAW —
AGC Amp
fffffffffffffffffffffffffffff 18
RF AGC switchover-
point adjustment [,
Figure 1 AGC Circuit
)
IF AGC control | RF AGC control
AGC voltage for ‘
Dotted circles (dBE) HAL1571 alone (;/) (MHz)
mark switchover = 21®
S from IF AGC to T ,/ ‘ Capture range T
c —_ ' —~
= RF AGC RFAGC T 4 ®
= @ 1 s &
) 5 I | <
=) o © o
S £ o1
5 — . HA11571 8 E
> E % input level Q ‘%
Varl_ed by voltage v, "~ AGCvoltage 8 O
at pin 24 T ‘ Y. including tuner <
z T z
: : : : 3 319
50 —-40 -30 -20 (dBm) Low Tuner input level High
IC input level
Figure 2 IC Input Level vs. AGC Voltage Figure 3 Tuner Input Level vs. AGC Voltage,

IC Input Level, and Capture Range
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HA11571AF/BF

AFC Circuit The digital AFC output voltages are 0 V (low) and

4.5 V (high). To prevent unstable operation, the
The AFC circuit is shown in figure 4. This IC has crossover point between high and low has a

both analog AFC output (pin 13) and digital AFC hysteresis of approximately 50 kHz. The dead
output (pins 15 and 16). The crossover point ispand is approximately 280 kHz. (See figure 13.)
selected by the voltage at pin 1. A keyed AFC pulse input pin (pin 14) enables

' . reception of MUSE broadcasts.
With analog AFC output, the AFC sensitivity can

be adjusted by the resistance between pins 12 and
13. (See figure 11.)

|—77‘T |—77‘T Keyed
_________ _____________g___________________________I pu|se
] I
From video i AFC ADJ
detector ——| S/H S/H - @,»
output |
|
1
- COMP —=(
AFC  AMP | Digital
, AFC out
COMP [—@9
|
1
1
1
Analog
AFC out

Figure 4 AFC Circuit
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HA11571AF/BF

Video Amplifier Circuit for use as a reference potential because its
temperature characteristic has an extremely small

The output amplitude of the video amplifier can beyoltage drop. The maximum current that can be

adjusted to levels up to 1pvp by varying the  drawn is 0.8 mA.

resistance between pins 3 and 5. (See figures 9

and 10.) VCO Circuit

The frequency characteristic has a flat band up t@he VCO circuit is a Colpitts oscillator with a
8.1 MHz. The frequency characteristic can begrounded collector. (See figure 5.) It can be used at
adjusted by connecting a capacitor between pins Both the Japanese standard frequency

and 5. (403 MHz) and European standard frequency
o (480 MHz). Temperature drift of the oscillation
Regulator Output Circuit frequency can be canceled by using temperature-
] ) ) o compensating UJ capacitors for external
Pin 20 is a 3-V voltage output pin. This pin is ideal components.
fffffffffff @ ® @
‘5pud -
»\—\\| |—/»’—¢ /,” .
f4pud
»—‘\N\,—ﬂ—"\ N /
1 1k 7 lep
10 pl T Ul
L3 a7

jaeog 4p

Dotted circles indicate temperature-
"~ compensating UJ capacitors.

Note: This example is for a European standard frequency of 480 MHz.

Figure 5 VCO Circuit

L
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HA11571AF/BF

(MHz)
40

30

20

10

479.5 MHz

f

Capture range
———— Lock range

,,,,,,,,, D AU G
-7 3N
.0
,g{/
o
‘o
o
I
4
—70 -60 -50 —40 -30 -20 -10 0
IF input level
VCC =50V
Pin21 =50V o - .
Pin 24 = 1.4V } IF AGC amplifier gain fixed at maximum

(dBm)

Figure 6 Capture Range and Lock Range
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HA11571AF/BF

Voltage at AGC output pin (pin 18)

-50 -40 -30 -20 -10

IF input level

0

(dBm)

Figure 7 AGC Voltage Characteristic
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HA11571AF/BF

(MHz)

550

> 500

(8]

c

Q

>

o

o

c

i)

3

%

(%]

o

8 4

~ 50

Control sensitivity: 31.9 MHz/V

400

1 2 3 4 (V)

Control voltage at pin 2

Figure 8 VCO Control Characteristic
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HA11571AF/BF

V)
T ] 1 o
X, 1kQbetween | Ve =50V |
ins3and 5 cc — =
\/ P Pin21=5.0V B
Pin24=1.4V
IF input level: =35 dBm unmodulated |
3
= X
5 \
o
5
o
e}
C
5]
Qo
Q
(2]
s, \
0 \
c
a
S | \
()
(o))
8
o
> \
1
0
450 460 470 480 490 500 510 520 (MHz)
IF input frequency

Figure 9 Video Amplifier Amplitude Characteristic
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HA11571AF/BF

(dB)
15
/X
4
10 /
c /
©
(@]
8
]
IS
©
o
3
S /
5 7
Variable resistor
f =500 kHz
0
100 1k 10k 100k (Q)

Resistance between pins 3 and 5

Note: The above curve represents 20 log (pin 5 amplitude)/(pin 2 amplitude)

Figure 10 Video Amplifier Variable Gain Characteristic
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HA11571AF/BF

V)

3 51 kQ between
pins 12 and 13 \

Output voltage at pin 17 (analog AFC)

2 J
—
VCC =50V
IF input level: —35 dBm unmodulated
1 | | | | | |
477 478 479 480 481 482 483 (MHz)

IF input frequency

Figure 11 Analog AFC Characteristic
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HA11571AF/BF

(MHz)

0////*

Frequency shift in AFC crossover point

VCC =50V

IF input level: =35 dBm unmodulated
AFC adjusted (at pin 1) to cross over
(at pin 13) at f = 479.5 MHz

-5 } }
4.5 5.0 55 (V)
Supply voltage

Figure 12 AFC Voltage Drop Characteristic
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HA11571AF/BF

HA11571BF digital AFC output voltage

HA11571AF digital AFC output voltage

V)
5
Vee =5.0V S
IF input level: =35 dBm
4 ———  unmodulated i
— : Pinis Do
----: Pin 16
v
3 A
Dead band ;
2 region ' :
0 L
478.5 479.0 479.5 480.0 (MHz)
IF input frequency
V)
5
Vee =5.0V
IF input level: =35 dBm '
4 ———  unmodulated : :
— : Pin15 Do
----: Pin 16 : \
i
3 —
Deadband | ' !
2 region ' '
1 -
0 N
478.5 479.0 479.5 480.0 (MHz)

IF input frequency

Figure 13 Digital AFC Characteristics
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HA11571AF/BF

(dB)
40
45
/‘X_\
. //X/ e
. 50 >
§ T-o SOTTTET O
0
O 55
IM2
IM3
60
65
-10 -5 0 5 10 (MHz)
Frequency shift in input frequency
Figure 14 CS Beat
(dB)
60
50
£
%)
L 40
@
E
30
20
0 10 20 30 40 50 (dB)

Input C/N

Figure 15 C/N vs. S/N Characteristics
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HA11571AF/BF

Package Dimensions

Unit : mm
[Te}
o
S
+l
’\ ft—
—
e 0-10°
2.25+0.10 _ %
0.95 + 0.10 o
0.5+0.1 Hitachi Code | FP-28T
. 10,
o - JEDEC R
EIAJ —

—
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