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HA11545A
RAF Modulator

Description

The HA11545A is included RF carrier oscillator,
video modulation, FM modulator, white clip level  select.
adjustment, RF carrier and antenna switch on/off.

RF oscillator circuit can allow SAW resonator
more loss because we offer RF carrier switch and

RF output used
make side band cut circuit,

T=77-09

antenna driver for TV antenna and VCR function

A/V split for RF output facility
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Ordering Information
-
Type No. Package
HA11545A DP-16
@ HITACHI

Hitachi America, Ltd.  Hitachi Plaza ® 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

97



HITACHI/ (LINEAR DEVICES) 2kE D WM 4495202 0010992 T W

HATI545A — T-77-09
Table 1 Functional Description

Related
Function PinNo. Description
Ground 1 Common ground
Audio RF 2
output

A

Audio RF circuit is emittor foilow that output current below 1.5 mA.
A=0-15mA

White clip 3

Vee

P;n}__‘ R (A)

R=300k-1MQ
(A) Adjust white clip leve! at center.

FMmodand 4,5

OSC circuit . ——————— A
P —o
i _L i
| I
] Ca Lal
| i
Pin ! : .
S b —
4.5MHz

Pin 4 and pin 5§ are FM modulation circuit that Ca and La make 4.5 MHz OSC
resonator circult. Pin 4 DC level = DC and pin is mod output,

Audio input 6 (A)
Audio In

: / \
T H— 3 e

Pén ! b
/

When audio input signal at 1 kHz and input leve! +70 mVp~p that the output FM
deviation is 25 kHz. The audio input impedance = 100 kQ.
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HA11545A

Functional Description (cont)

ChanneiSW 7

SWy

SWa for channel selector.
SWa switched to ground is high CH.
SWa switched to open is low CH.

1

Supply voitage 8

DC supply voltage allow in 4.5 Voc to 5.5 Voc.

RF carrier 9, 10, 11
oscillator

Pin
1 L
7
Pin
10

L
7
Ce
Pin
n

CD —

5

RF carrier oscillator circuit can use any type SAW resonator. Cs and Cc are
compansation resonator point (if necessary). Co is important for RF harmonic
rejection and high frequency cut.

Compensation 12
of differential
phase

Ce

Pin
12

Ce used compensation of differential phase in order to suggest the capacitor
value = 22 pF.

Carrier off SW 13

10k ° e
Pin SWa
13

SWa connect to Vcc then RF carrier oscillator on.
SWa connect to open then RF carrier oscillator off.
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HA11545A , - T-77-09

Functional Description (cont)

TV antenna 14 Vee
SW driver

fin 0—0 ANT

TV

Pin 14 is for ANT and VCR selection. The stream output current max about
30 mA, '
Carrier SW and TV driver output relation was shown as below.

RF carrier SW TV driver output
SVon 3.4 Voc '
Open Off 0 Voc

RF video 15

output V Pin
\ 15
A

RF video output as same as RF audio output used emitter follow.
A=z0t01.5mA :

Video input 16 Video In

Pin
16 330Q

Video input signal leve! set 0.68 Vp—p then output modulation = 80-%.
The input impedance = 30 kQ.

A
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HA11545A
Table 2 Absolute Maximum Ratings (Ta = 25 °C) T=77-09
item Symbol Rating Unit
Supply voltage Vee 6 A
Power dissipation P 600 mw
Operating temperature Topr -20 10 +70 °C
Storage temperature Tstg -55to +125 °C
Note: Operating Vcc range 4.5V to 5.5 V.

Table 3 Electrical Characteristics (Ta = 25 °C)

Item Symbol Min  Typ Max  Unit Testcondltions  Test pin

Quiescent current lkec 10 14 18 mA 8

Video output level Vo 90.0 93.0 96,0 dBp No input 18

Video modulation Vu 73 80 87 % Vidao input 15
= 0.68 Vp-p

Video output level differentiat  AVo -2 0 2 dB Channel switch 15
ON or OFF

Video modulation differential AVM -3 0 3 % Channel switch 15
ON or OFF

Video S/N Vsn 50 60 —_ dB VM = 50 % 15

Video bandwidth Vi -10 O 1.0 dB fu = 0.5 MHz to 15
5 MHz

White clip level vw 86.5 90 93856 % Pin 3 is open’ 15

Video output V/S ratio Vs 2.7 3.0 33 — Input V/S ratio 15
Syng.: Video = 3:10

Differential gain DG — 2 5 % Chrove =20 IRE 15

Differential phase DP - 2 5 deg ChroMe =20 IRE 15

RF carrier ratio of video to audio AO 5.0 6.5 8.0 dB 2,15

Audio modulation AM 20 25 30 tkHz/dev Audio input 2
=0.14 Vp—p

Audio distortion ATHD — 03 1.0 % AM =60 % 5
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HA11545A T-77-09
Electrical Characteristics (Ta = 25 °C) (cont)
Max audio modulation AMM 100 175 — ikHz/dev 2
Audio S/N ASN 50 80 - dB AM = 60 % 5
Audio bandwidth At -10 0 1.0 dB fu = 1kHz to 5

60 kHz
Video input impedance Rv 10 30 — ka 16
Audio input iImpedance Ra 75 100 145 kQ (]
In band spurious Sin - ~78 65 dB withinfvto fa 2,18
920 kHz beat Cb — B8 -57 dB Input = 0.82 Vp—p 2.15
FA harmonic nFA 23 28 — dB No input 2
ANT SW on output voltage ASV 3.1 34 3.7 v Load current 14

=15 mA
ANT SW off output voltage ASRV 0 0 0.1 v 14
Carrier off SW carrier off COFF 0 - 0.5 v Vee = 8§ Voc 13
voltage
Carrier off SW carrier on CON 25 — 5.0 \ Vee = 5 Voc 13
voitage
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HITACHI/ (LINEAR DEVICES)

HA11545A

Test Circuit

T-77-07
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HA11545A ' 7=-77-09
Table 4 Testing Method

Input Input

item Symbol signal terminal - Test method
Quiescent current lec 1 BNC(A) Measure the current at pin 8.
Video output level Vo — — Connect a spactrum analyzer to terminal

A and measure it.

Video modulation Vu 1 BNC (A) Measure the output waveform at terminal
D with a oscilloscops.

T~
L

o |

Video output level Vo 1 BNC (A) Turn SW1 and measure video output leval,

differential Va=tost3 —tost4
Video modulation Vu 1 BNG (A) Turn SW1 and measurse video modulation
leval,

V =tost3 ~test 4

Video S/N VsN 5 BNC (A) Adjust input signal level so that video
modulation is 50 %. Connect a video
detector and noise meter at terminal D and
measure it.

Video band width vi 4 BNC (A) Measure the video output level at tarminal A
with spectrum analyzer.

.—4:':‘:‘/!

fo+0.5M fo+5M

Video output (dBp)

@ HITACHI
104 Hitachi America, Ltd. « Hitachi Plaza e 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 « (415) 589-8300

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HITACHI/ (LINEAR DEVICES) @2bE D EN 449L202 0010999 2

HA11545A

Testing Method (cont)
White clip levet VW

BNC (A)

T 77-09
Measure the output waveform at terminal D
with a oscilloscope. )

I~
L

Video output V/S V/iS

BNC (A)

Measure the cutput waveform at terminal D
with a oscilloscope.

TN
.

Differential gain DG

BNC (A)

Adjust input signal sa that output video
moadulation level is 80 %.

Differential phase DP

BNC (A)

Connect a vectorscope and video detector to
terminal D and measute it.

RF audio output AO

Connect A spectrum analyzer to B and
measure It.

Audio modulation AM

BNC (B)

Measure the output level at terminal B with
spectrum analyzer.

Audio THD ATHD

BNC (B)

Adjust audio input signal level so that output
audio THD is 5 % and measure modulation
level at terminal B with spectrum analyzer.

Max audio AM

BNC (B)

Adjust input signal leve! sa that output audio
THD is 5 % and measure modulation level at
terminal B with spectrum analyzer.

Audio S/N AS/N

BNGC (B)

(A) Adjust input signal level at audio so that
modulation level is 16 kHz/dev.
Measure FM detector output level at terminal
C with audio analyzer.
(A
S/N = 20 log
8)
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HA11545A

7-77-07

Testing Method (cont)
Audlo bandwidth

Af

7

BNC (B)

Measure the output level at C with FM
detector and audio analyzer.

A

Output Level (dB)

8 '""_%"—"
T

30
Frequency (kHz)

Video input impedance

Rv

BNC (C)

Apply input signal to terminal C and measure
cycle signal level at pin 16, A, '

A -C
Input signal synchronous level
10kxC
(-0

Input impedance =

Audio input impedance

Measure voltages at pin 6 when SW3 is ON
and OFF, )

Voltage at pin 6 when SW3 is ON
Voltage at pin 6 when SW 3 is OFF
100 x (1 - A)

—

In-band spurious

Sin

Measure spurious between FV and FA, and
measure FV - spurious level.

920 kHz beat

Cb

9

BNC (A)

(A) Measure fp + 920 kHz component at
terminal D by spectrum analyzer.

(B) Measure fp level without signal.
A-B

FA harmonic

nFA

Measure audio carrier (fc + 4.5 MHz)
componeént and its harmonic at terminal B.

I FA Harmonic

fp b tp+3x4.5MHz
fp+2X4.5MHz

[FA Audio Carrier]
fp+4.5MHz
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HA11545A
Input Signal Waveforms T=77-09

A| Notetl
—t
V S Ratio
. H ‘ A:B=10:3
] . 1
Video Signal-1

/\ /\ o _
\/ \/ - o

Sine Wave Signal-1

1Vp-p

Video Signal-2
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HA11545A — T=77-09

]

AWAWAWINE .
VARVAVAVA

0 to 5MHz

Sweep Signal-1

Variable

VM=50%

Video Signal-3

(A N
\VARVAN

Sine Wave Signal-2
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HA11545A
T-77-09

ANAWAYIEI.
VAAVEVAVE

Sweep Signal-2

Chroma Signal 20IRE

80%

W

Video Signal-4

=y
[\ [\ / 0.82Vp-p
cw
U U 3.58MHz

Sine Wave Signal

® HITACHI
Hitachi America, Ltd. e Hitachi Plaza « 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300 109

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



= 7
> N
o ~ 1 E aoor 2
o NSy T 90 AW ©
A 1 02€ €3 2
= ! &
= 1 4oL &
o ) 0 3
4:9 @9 _ .l >
Tiymn @
n D ) @ G ! 2
o =
X s
A S
T >
, J03e[npop 2
| 401einpoly | 1310189 m
- W4 oipny 95 2
1y - .
— T M
- MS 40 Janug nAu T
L (ou30a13 uysos) 1qz/1vr | Jauuey MS INY F E
K 133114 ssed pueg - wnding 4y - m
Y] ( OYOL) Z090v~-SOV162 L 5
JUBL ZHWS'Y - 250 duwy L] Jotempoyy | | dyp § | | duwep @ﬂ
~ (V4300AY) BOL6HVH AOHIE) 48 3y O3PIA SUM | %P g
1 10JBUOS3Y MVS * ﬁ N
*
L — N
v ~J m
] —
> ] =
u 3 oL m% mm_wv £l M 91 m
o - g 9z o . g
- = 19 v 008l gz Ao o
L (2] €J K]
= = W P Lz o 2
— C F ZMS <
“ M o (403eu0say MyS) o M £
< ...ndu HO seuue) U} 03PIA £
N (0| 8 %A . B
i 0.2 2y
= d B e
v < = o
< |[I|< -
T
-
=

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




D - HH‘II:ECIE 0011005 2 A

HITACHI/ (LINEAR DEVICES) @2kE
HA11545A
Application Board Pattern T-77- 09
Copper Side Pattern
' 60mm
£
&
HA11545A 1
Component Side
SW1
©0 o] &9
a OP
% alele 6
c? R3
"y ®E 87 OmOm 2o
,Ouuoooo Re
O Gl@ " .
o) i ooooooom
O
O ooo0| ™0
SAW G—l }_@
VR2

@

Audio In

VR]? G_/\F/{\d/\,_@
OO GO o O oMo

Video In
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HA11545A T=77=09
Parts List

R1 56 1/4W 5% R2 270 1/4W 5% R38201/4W 5%

R410k1/4W5% VR16.8k VR2 330

C1 8p NPO 25 Vic C2 22p NPO 25 Vpe - C3 1500 p 25 Ve

C4 1yF 25 Vpc C5 10p NPO 25 Ve C6 1000 p 25 Voc

C7 1uF 25 Ve C8 0.01 uF 25 Voc C9 10yF 25 Voc

T1 4.5 MHz Tank 291 ACS-4060Z (Toko)
SAW Resonator KAR91CB (Kyocera)
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