SONY CXA1/3/7/R

AFM Stereo Signal Processor for 8 mm VCR

Description
The CXA1737R is a bipolar IC designed as an 64 pin LQFP (Plastic)
AFM stereo signal processor for 8mm VCR.
All functions necessary for AFM stereo are
concentrated onto a single 64-pin LQFP.

Features
* Low supply voltage (3.15V) design
 Low power consumption (Vcc = 3.15V)
Recording: 150mW
Playback: 240mw
* Built-in BPF (1.5MHz, 1.7MHz)
 Supports NTSC and PAL
» Enables both parallel and 3-line serial mode control
* Supports electronic volume (EVR) control

Structure
Bipolar silicon monolithic IC

Applications
8mm VCRs

Absolute Maximum Ratings
» Supply voltage Vcc 5.25 \%
e Operating temperature Topr  —20to +75 °C
e Storage temperature  Tstg -65to+150 °C
« Allowable power dissipation

Po 1500 mw

Operating Conditions

« Recommended supply voltage
Vcc 3.15
VccH 4.75

» Supply voltage range  Vcc 3t05.25
VecH 4.5105.25

< << <

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY

CXA1737R

Pin Description

(Vecl, Vee2 = 3.15V, VecH = 4.75V, Ta = 27°C)

Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
* * Veel
2u
ALC time constant pin.
1 | ALCDET — — 500 =250 ALC is OFF when this pin is
@ low.
so
— .  GND
* * Vceel
Line input pin. Standard input
level: —38dBm.
/\/ This pin has a small input
2 | LINEINR 1.23V signal level and high input
Reference impedance. Therefore, be
T;;;Bm careful not to cause cross
u} T VCT =1.23V talk with other signals.
. GND
Vcel
20u EVR control pin for fader.
See Oto 0.5_\/ with fixed.gain.
3 | FADE Graph 1 — Increasing the applied
' 50k 50k voltage lowers the gain and
causes the fader to operate.
1.24V
. 1 GND
Vceel
Microphone input pin.
5u Standard input level: —38dBm.
/\/ This pin has a small input
4 | MICINR 1.23v signal level and high input
Reference 147 =gok FF impedance. Therefore, be
Tg;éBm careful not to cause cross
E] T VCT =1.23V talk with other signals.
. . GND

U odBm = 2.19Vp-p
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CXA1737R

Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
VccH
5 | IEDC R 1.90V L DC monitor pin of Rch signal
' ™ path.
40k
40
. GND
Vceel
Pin for generating the
reference current. Connect a
6 | IREF 1.17v — ﬂ 47kQ external resistor to
@ GND. Be careful not to cause
192 pin cross talk.
. GND
* Vcel
2 | REDC L 191V i 26.8K DC monitor pin of Lch signal
' path.
1k
60p
. +— GND
Vcel
8 | REDCR 1.91V . DC monitor pin of Rch signal
' path.
() oon
GND




SONY CXA1737R
Pin Pin voltage ] o o
Symbol Equivalent circuit Description
No. DC AC
. . VccH
9 | IEDCL 1.90V o @ # DC monitor pin of Lch signal
1k path.
40k
40u
GND
10 | GND1 ovii — — Audio system GND pin.
* *— Vccl
5u
11 | WEIGHT R 1.23v . N.R WEIGHT time constant
4.7k pin.
. GND
* *— Vccl
12 | NRDC R 1.73V . DC offset cancel pin of NR
block.
147 1k
5u
GND

0 Externally applied voltage
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CXA1737R
Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
* * *- Vccl
200 %
13 | TCHR 0.56V —
150 é
147
10p
. GND NR attack/ recovery time
constant pins.
1 pe
@) W
14 | TCR 119V | — Lk
4 *— Vccl
Pin for monitoring the signal
/\/ before modulation during
15 | MONIR 1.89VvV recording and after
Reference K demodulation during
output
_15dBm playback of Rch.
O 30u
. *+— GND
* * Vcel
i 47k
See 3k Deviation adjusting pin.
16 | DEVADJR Graphd.| — ‘ The variable width is from
60 0 to Vcc.
A 50k 201
GND

[ odBm = 2.19Vp-p
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Pin
No.

Symbol

Pin voltage

DC AC

Equivalent circuit

Description

17

SI/PA
(SP/ LP)

SPILP

VccH

o Tt 1

SI/PA SW

Serial/ parallel (SP/ LP) mode
switching pin. When this pin
is 4.3V or more, the IC
operates in serial control
mode and mode control for
the IC is performed by CS,
CK and Sl of Pins 58, 59 and
60. When this pin is 3.5V or
less, the IC operates in
parallel control mode as
follows.

L (0 to 1V) LP

H (2 to 3.5V)

or OPEN SP

18

MONO DET

2.47V —

¢during MONO
2u

Vecl

0.5u

1K ¢during MONO

28— Wy

10k

10

GND

MONO DET time constant
pin.

19

PLLLPF R

}0.08u

| | 0-08u

1k

A % 25k

Vcc2

. GND

PLL time constant pin. Since
this pin has a small attraction
and discharge current,
signals should be received
with high impedance when
monitoring this pin. Also, be
careful not to cause pin cross
talk.
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Pin
No.

Symbol

Pin voltage

DC

AC

Equivalent circuit

Description

20

MONOOUT

Vccl

\Y;
5k— STEREO: H | 20p
'f MONO: L
GND

MONODET OUT

Bil Rec CTL IN

MONODET discrimination
output pin. This pin is open
collector, and it is pulled up to
Vce with 100kQ resistor.
During parallel mode, this pin
is also recording bilingual
control input pin.
* Specification for parallel CTL
During recording:
Bilingual recording
mode when this pin
issettolow (0to 1V)
during low of Pin 32
(REC MONO maode).
During playback:
Outputs MONO
discrimination result.
Open for MONO;
Low for others.
* Specification for serial CTL
See Mode Control Tables of
3) SO control mode table.

21

RFAGCTC

2.48V

Vcc2

W
1k

@

Vce — 1.1V_I 40
. GND

RFAGC time constant pin.

22

PBRFIN

"\

Reference
input AFM
15mVp-p
(1.5MHz)

Vcc2

147 17k

17k

Vce — 1.15V S0u
| GND

Input pin for PB RF signal.
The reference input level is
approximately 200mVp-p

(Y + C + AFM).

Note that the reference input
level of AFM 1.5MHz
component is 15mVp-p.
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Pin Pin voltage . o -
Symbol Equivalent circuit Description
No. DC AC
During
1.5M BPF . . vee2 This pin is for measurement
monitor- which monitors the BPF
ing 1.5M BPF OUT = 100 output.
1.09V  |Reference For monitoring 1.5M BPF
23 | BPFMONI output @ characteristics, connect 4.7kQ
During }-ig"oa';':_ resistor to GND.
1.7MBPF |1 7mpr | vﬁ For monitoring 1.7M BPF
monitor- | = 190mvp-p L L7TMBPFOUT | GND characteristics, connect 4.7kQ
ing resistor to Vcc.
2.51vV
* * Vce2
100 ,
l Recording FM modulated
‘V\N\/\} output pin. Reference output
24 | RECFMOUT| 0.96V @ is 220mVp-p for 1.5M
1.5M + 1.7M component; 175mVp-p for
reference ¥ 1.7M component.
output A 220p P
. GND
Vccel
60k
o5 | veT 1.89V L IC mterna! bias pln..Connect
1K a decoupling capacitor.
60k
50u
+— GND
Vce2
See Pin for varying the BPF fo.
26 | BPFADJ Graph2.| The variable width is 0 to Vcc.
ot
GND
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Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
Time constant pin for
determining the MUTE OFF
during DOC veel delay tlme.
MUTE ON when drop out (T)
continues approximately 1ms
(during 680pF externally).
27 | MUTETC 2.43V —
0 Pin 22 input ;7
10 R
GND | pin 27 | & VTH
MUTE ON
Vccl
NTSC/PAL switching pin
during parallel mode.
28 | NTSC/ PAL — —
L (0to1V) PAL
H (2V to Vcc) NTSC
GND
Vee2
fsc input pin.
(WW\) The input level is
29 | FSCIN 1.68V approximately 200mVp-p.
Refetrence During NTSC: 3.579545MHz
inpu ; .
200mVp-p During PAL: 4.433619MHz
GND
30 | NC — — —
. Veel
% RFSWP input pin.
31 | RFSWP —_ u H (2V to Vcc)
Reference
input L (0to 1V)
30Hz
30Hz

—10 -




SONY CXAL1737R
Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC

32 | MATRIX CTL — —

Vccel

147 50k

GND

MATRIX control input pin
during parallel mode.

During parallel During

Pin 32 .
serial

REC PB

Bilingual/ REC

L (0to 0.7V) [MONO MONO Auto| MONO

STEREO| STEREC/ —
MONO Auto

M (1.3to 1.7V)
or OPEN

H (2.3V o Vec) STEREO| STEREO —

g3 | OUTSELCTL| B
(P.SAVE)

<BPF OFF)
P.SEVE

CTL SW

100 ZVI

OUTPUT SEL control input
pin during parallel mode.

Pin 33 Mode

L (0t0 0.7V) Lch/ Rch

M (1.3 t0 1.7V)

Lch/ Rch (Main
or OPEN ( )

H (2.3 10 3.5V) Lch/ Reh (SUB)

Power save

H2 (4.3VtoVee) | ) e\t BRF through

34 | PLLLPFL 1.75V —

25k

GND

PLL time constant pin. Since
this pin has a small attraction
and discharge current,
signals should be received
with high impedance when
monitoring this pin. Also, be
careful not to cause pin cross
talk.

35 | NC — —

See
36 | DEVADJ L Graph 3. —

Vecl
47k

0 20u

GND

Deviation adjusting pin.
The variable width is from
0 to Vcc.

—11 -




SONY CXAL737R
Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
*— Vccl
Pin for monitoring the signal
before modulation during
37 | MONI L 1.88V | Reference @ recording and after
output 1k demodulation during
—15dBm playback of Lch.
G 30u
GND
Vccl
38 | TCL 1.19v — l #
150
®
147 101
GND | NR attack/ recovery time
constant pins.
1 P
® Wy
39 | TCHL 056V | — % k0
40 | GND2 oviz — — RF system GND pin.
Vcecl
41 | NRDC L 174V L @ * N_R block DC offset cancel
pin.
147 1k
oF
*— GND

—12 —

[ odBm = 2.19Vp-p
2 Externally applied voltage
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Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
. *— Vccl
5H
NR WEIGHT time constant
42 | WEIGHT L 1.23Vv — 42 A .
Q 4.7k % N pn.
. GND
» Vccl
RF system reference bias pin.
43 | VCTH 1.89v — @ Connect a decoupling
1k capacitor.
. GND
* Veecl
500
44 | SHTCL 1.89Vv — @ S/H time constant pin.
1k
5u
. *— GND
45 | NC — — — —
* Vccl
500
46 | SHTCR 1.89Vv — @ S/H time constant pin.
1k
5H
. *— GND

—13—
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Pin Pin voltage ) o o
NoO Symbol oC AC Equivalent circuit Description
Vccel
A 20k Rch DC check pin.
47 | DCR 1.92v — @ Be careful not to cause pin
. ) 14 10k cross talk.
T GND
Vcel | Mute control pin.
L (0to 1V) MUTE OFF
ON/ OFF or OPEN
Mute control is possible
- 1.5V | during both serial and parallel
GND | modes.
* VccH
/\/ LINEOUT pin.
49 | LINEOUTL | 2.04V Reference @ s Set the load to 47kQ or more.
output
—7dBm
O
o GND
14 VccH
/\/ EPOUT pin.
50 | EPOUT L 2.04vV @ This pin can drive a load of
Reference 1200.
output
—7dBm
B
GND

—14 -

(1 0dBm = 2.19Vp-p



SONY CXAL1737R
Pin Pin voltage ) o o
No Symbol oC AC Equivalent circuit Description
51 | GNDH oviz — — Output buffer system GND pin.
i VccH
/\/ LINE/ EPOUT pin.
52 | EPLINEOUTR | 2.04V @_4 This pin can drive a load of
Reference 120Q.
output Yy
—7dBm
G
GND
VccH
MUTEOUT pin.
This pin outputs current
53 | MUTEOUT ov — during muting and power
ON/OFF to operate the
100k external SW Tr.
GND
Output buffer system power
2 — — :
54 | VccH 4,75V supply pin.
VccH
/\/ MIXOUT pin.
55 | MIxouT 2.08v Reference Set the load to 47kQ or more.
output
—7dBm
G
56 | Vcc2 3.15vL2 — — RF system power supply pin.
VccH
Time constant pin for
57 | PMUTETC 4.70V — deciding the power ON/OFF
mute time.

—15—

0 0dBm = 2.19Vp-p
2 Externally applied voltage
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CXA1737R
Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
. * Vveel | MIC/ LINE switching pin
i 40 during parallel mode.
N L (0to1V)
MIC/ LINE LINE
58 — — or OPEN
(CS) 50k
H (2V to Vce) MIC
i
— 15V | CS input pin during serial
GND | mode.
REC/ PB switching pin during
parallel mode.
N L (Oto 1V)
REC/ PB or OPEN REC
59 (CK) — —
H (2V to Vce) PB
CK input pin during serial
mode.
LINE OUT MIX ON/ OFF
switching pin during parallel
mode.
LINE MIX L (Oto1V)
60 | ON/ OFF — — or OPEN MIX OFF
Sl
D H (2V to Vcc) | MIX ON
Sl input pin during serial
mode.
VccH
60k |) IC internal bias pin.
61 | VCT5 2.00v — @ . A Connect a decoupling
% I\] capacitor.
60k
. GND

—-16 —
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VCT = 1.23V
|

GND

Pin Pin voltage ) o o
Symbol Equivalent circuit Description
No. DC AC
Vcel
Microphone input pin.
/\/ 5u Standard input level: —38dBm.
This pin has a small input
62 | MICIN L 1.23V | Reference ©2) signal level and high input
input 147 50k impedance. Therefore, be
—38dB£ careful not to cause cross
T VCT = 1.23V talk with other signals.
GND
63 | Vcel 3.15vEe |  — — Audio system power supply pin.
* Veel
Line input pin.
Standard input level: —38dBm.
This pin has a small input
64 | LINEIN L 1.23V Ref signal level and high input
i nzuetrence impedance. Therefore, be
-38dBm careful note to cause cross
0 talk with other signals.

—17 —

0 odBm = 2.19Vp-p
5 Externally applied voltage
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Mode Control Tables

1. Parallel CTL mode table

) Control voltage
Pin
No. Symbol LOW OPEN HIGH1 HIGH2 HIGH3 |Remarks
(0 to 1V) (2V to Vcc) | (2V to 3.5V) |(4.3V to VccH)
17 | sP/LP LP SP —  |sp Serial
mode
BIL REC CTLIN
REC BIL CTL | REC || (during Pin — — — — during
20 32 low) REC
PB MONODET STEREO/ DET OUT
ouT PB 1 BIL MONO - - ~ | duringPB
28 | NTSC/PAL PAL — NTSC — —
Forced
REC MONO STEREO STEREO — —
32 | MATRIX CTL Bilingual/ | STEREO/ | __
PB MONO auto | MONO auto — —
. . STEREO
detection detection
OUTSEL CTL Lch/Rch Lch/Lch — Rch/Rch —
POWER SAVE OFF OFF — OFF ON
33 OFF (only
BPF ON/OFF ON ON — ON 1.5M BPF
is through)
48 | MUTE MUTE OFF | MUTE ON MUTE ON — —
58 | MIC/LINE LINE LINE MIC — —
59 | REC/PB REC REC PB — —
60 | RFU (MIX) OFF OFF ON — —

[ When Pin 17 is 4.3V or more, the IC operates in serial control mode.
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2. Serial control
U\when Pin 17 is 4.3V or more, the IC operates in serial control mode.
1) Input condition
ltem Symbol| Min. | Typ. | Max. | Unit bi CTL voltage
in
Clock frequency fck 800 | kHz | | No. [SYMPoll Low HIGH
' 0101v)|°"EN| 2v 10 vieg)
Setup time tsu 400 ns
Hold time tho | 400 ns 58 | CS L L H
CS rise time to Sl start time t1 2 s 59 | CK L L H
Final CS rise time to CS fall time|| t2 2 s 60 | SIN L L H
vece — — [— [/ [~
CK f T
)Y, ‘
! <— 800kHz or less |
s loJo]leole] [ a3 |
0Y, —_— !
cs Vg\(; —r—ﬁ 2us or more 2us or more 3<—ma \atch
2) Serial CTL mode table
Bit No. Control name CTLvalue| Mode | Tablel
0 — L — OUTSEL1|OUTSEL2
1 — L — (bit 9) (bit 8)
5 — L — H H Rch/Rch
3 — L — L H Lch/Lch
4 _ L — — L Lch/Rch
5 | POWER SAVE ||3| %FNF Table 2
MATRIX1 | MATRIX2 . .
6 MATRIX2 See See (bit 7) (bit 6) during REC| during PB
7 MATRIX1 Table 1 | Table 1
H L '(\)AQTRIX MATRIX ON
9 OUTSEL1 Table 2 | Table 2 H H MATRIX | MATRIX
ON (AUTO)
10 | LINEOUT MIX L OFF MATRIX
H ON
L H BIL REC (AUTO)
11 LINE/MIC switching |I:| I;\L:l\lCE REC MATRIX OFF
L L BIL/MONO
12 LP/SP switchin L LP MONO (AUTO)
9 H SP
— L PAL
13 PAL/NTSC switching H NTSC
L OFF
14 MUTE H ON
o L REC
15 REC/PB switching H PB
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3) SO control mode table

Mode
(only the shaded period as shown in Pin 20 (SO)
the figure right)
During Pin 32 =L | OPEN

REC DuringPin32=H || L

MONO L
PB

MONO OPEN
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SONY CXA1737R
I/0 Waveform
A ’
_ _ i Level when the 1.5MHz signal is AM modulated
Pin 22 input waveform b | a Bﬂmﬂl (2mVp-p to 20mVp-p) at 1kHz and the 15mVp-p
y input is set to 0dB.
A f
Pin 37 output waveform

Fig. 1

! ims ! 200ms ! 1.5MHz

I ‘ ‘ |: Dev = +60kHz
fs = 1kH
LTL, 1 T
- >
Pin 49 output waveform /\/ /\/\/
Fig. 2
Pin 31 input waveform
Pin 37 output waveform 3: Tl sle T2,
Pin 15 output waveform PGD delay PGD
width

Fig. 3

Pin 22 input waveform

Pin 18 output waveform

1.7M component waveform
VAL/1.7MHz/AM = 100%/fs = 400Hz

1N

Level when the 1.7MHz signal is AM modulated
(2mVp-p to 20mVp-p) at 400Hz and the 12mVp-p
input is set to 0dB.

1.5M component waveform
15mVp-p/1.5MHz/SIN wave

7

A

Y
b

Fig. 4
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Adjustment and Measurement Methods

DEV adjustment method

e Lch adjustment
Input the reference input (~38dBm/400Hz) to the MIC input (Pin 62) and adjust the voltage applied to Pin 36
(V36) so that the Pin 24 output reference frequency deflection is 1.5MHz + 60kHz.
When adjusting DEV, connect a 10kQ load resistor between Pin 24 and GND as shown in the electrical
characteristics measurement circuit.

« Rch adjustment
Input the reference input (-38dBm/400Hz) to the MIC input (Pin 4) and adjust the voltage applied to Pin 16
(V16) so that the Pin 24 output reference frequency deflection is 1.7MHz + 30kHz.
When adjusting DEV, connect a 10kQ load resistor between Pin 24 and GND as shown in the electrical
characteristics measurement circuit.

Reference FM modulation distortion factor measuring method
Demodulate the Pin 24 output into the audio signal with the reference demodulator under the same conditions
as for DEV adjustment above, then measure the distortion factor.

BPF adjustment method

Input 15mVp-p, 1.625MHz signal to Pin 22 and adjust the voltage applied to Pin 26 (V26) so that the output
level when the SW of Pin 23 is switched to "a" (1.7M BPF output) and the output level when the SW of Pin 23
is switched to "b" (1.5M BPF output) are equal.

When adjusting BPF, connect a 4.7kQ load resistor between Pin 23 and GND as shown in the electrical
characteristics measurement circuit.

Fader adjustment method

Input the reference input (-38dBm/ 400Hz) to the MIC input (Pins 62 and 4) and adjust the output level of Pins
49 and 52 with the voltage applied to Pin 3 (V3).
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Pins 49 and 52 output level [dBm]

Graph 3. DEV ADJ control characteristics Lch

1.5M side DEV width [£kHz]

Graph 1. FADER control characteristics
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Graph 2. BPF ADJ control characteristics
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Graph 4. DEV ADJ control characteristics Rch
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Package Outline Unit: mm
64PIN LQFP (PLASTIC)
‘ [112.0+0.2
0]10.0+0.1
48 33
ARARAARARARAAARA .
49em O - 32
= = s
== O = Y S
E= =17 H
64 \Q o 0.22) d 3
AATHRR AR EEEE, S !
1 +0.08 +0.05
0.5+ 0.08 0.18-0.03 +02| . 0127-0.02

0.1+0.1
-
a
|~
| o
\\ +
o o |2
0°to 10 | o
—_— =
NOTE: Dimension “IJ does not include mold protrusion.
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
N X SOLDER/PALLADIUM
SONY CODE LQFP-64P-L01 LEAD TREATMENT BLAiNG
EIAJ CODE LQFP064-P-1010 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE _— PACKAGE MASS 0.3g
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