LEVEL CONTROLLER FOR PHOTO DETECTION

MITSUBISHI <ANALOG ASSP>

M5244FP

DESCRIPTION
MB5244FP is a photo-reception amplifier which performs the
impedance conversian for small signals received by a photo-
reception diode, converts their absolute values into binary-
code signals and outputs the results to a comparator.

The input stage performs the impedance conversion using
a J-FET type high-sensitive operational amplifier. Amplifiers,
DC servo circuits, and comparators in the later stages output
H/L (binary-code) signals. Thus, this device provides high
performance and functions and is best suitable for photo-
reception devices such as faximiles, etc.

FEATURES

® SOP package is used to decrease the size and weight of
application devices.

® Contains a Bi-FET operational amplifier {equivalent to that
of M5238} with high-input impedance, allowing few nA of
input signals to be processed.

® Contains 2-stage of low-noise operation circuits whose gain
has been set internally. {Total gain = about 60dB)

® Can accept weak analog signals, amplify them, and use
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APPLICATION
OA equipments such as faximiles which use photo-
reception units

RECOMMENDED OPERATING CONDITIONS

them as a monitor output pin. (Analog eutput pin) T +5V
® Contains very accurate zero compensation circuits. (FIVEE o 12V
+ DCservo CiFCU't. o Vrgf -« - v iee e +2V
» Low level detection circuit
® Contains a highly sensitive comparator with hysteresis
characteristics.
® Requires few external devices.
® You can easily design the photo-reception sections using
4, 6, or more devices because the device contains two
circuits.
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage +15(30) Y
Pd Power dissipation 550 mw
Kg Thermal derating Ta=25T 5.5 mwW/T
Topr Cperaung temperature —20~+75 T
Tstg Storage terperature —55~4125% T

ELECTRICAL CHARACTEF“STlCS (Ta=25T, Voo=5V, —Vgog=—12V, Vref=+2V, Cs=0.1uF, unless otherwise noted}

Limnits
Symbol Parameter Test conditions Unit
Min Typ Max
loce Circuit current while no signal is present Vi=0 12.4 18 mA
Vio1 1C1 input offset voliage 3 15 my
f=10kHz, V= —60dBm
Gy Voitage gain 57 60 63 a8
Ri=1kQ, Rp=1kQ
V= —20dBm, f=10kHz
Vo IC1 output voltage -1.5 0 1.5 dBm
Ri=1kQ, R2=10kQ
Vor Comparator output voltage Vref=200mV 4.6 4.9 vV
Voo Comparator output voltage Vref= —200mV 0.02 0.2 Vv
v Anal s volt f=10kHz, V|= —860dBm 16 49 v
Al nalog cutput voltage . .
OH g outp 9 vref=5V, Ri=Rz=1kQ
v Anal | f=10kHz, V|= —60dBm 0.02 0.2 v
A nalog output voltage .
oL g outp ¢ Vref= —400mV. Ry=Rz =1k Q
VD Analog output noise voltage Ri=Rz=1k® 20 50 mvrms
tr Comparator cutput response 2 M
VNG Comparator inversion noise f=10kHz, V= —60dBm, BEF (fo=10kHz) 40 100 mVyrms
Ccs Channel separation f=10kHz, V|= —60dBm —31 —20 dB
1=} IC1 input bias current 0.1 10 nA
Va Voltage at pin Al and A2 Va=IgXRf+V01(Rf=1MQ) 3.1 16 mV
11—18 ELECTRIC
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TEST CIRCUIT
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i 2_] 3 4
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Tk 1 1 ’ Cs (cm) —Vee
(ch
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O—A A 162030
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Vin o O vy
4 4 10k
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1k 5 5 1M
. m
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Unit  Resistance: §2
SWi SWp SW3 SWy SWz Vin Voltage Vref Voltage Test pin
e OFF 1 1 ON — — +2V @
Vion ON 1 2 CN - — +2v 2, ©
Gy % ON 2 1 ON 1 —60dBm +2v ®, @ f=10kHz
Vo 2 ON 2 3 ON — —20dBm +2v 2, ® t=10kHz
©
VoH = ON 3 1 ON 2 — +200mV @, @
VoL ; ON 3 1 ON 2 — +200mV @D, @
VAOH g ON 2 1 ON 1 —60dBm +5v D, @ f=10kHz
VaoL g ON 2 1 ON 1 —60dBm —400mV @, @ f= 10kHz
VNO 7 ON 1 1 ON — +2v ®, i
b .
VNO g ON 2 1 ON 3 —60dBm +2v ®, @ After passing the band-rejection filter
Va g ON 3 4 ON — — +2v 2, @ Va=lg * Rf+ Vio
| £ ON 3 5 ON= 1 _ — +2v @, % o= —2 - v
B OFF . B= Ty 1Yo
s ch1 | ON 1 ON i —80d4Bm +2v ® ch1:0FF, ¢h2:0ON
chz | ON 1 ON 1 — 60dBm +2v D) ch1:ON, ch2:OFF
AE.ECTRIC 11—19
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PRINCIPLE OF OPERATIONS

First-stage amplifier

The input part of IC; has the FET configuration. The
photo-reception element (i.e. photo Dj) connected to PD,
and PD, pins will receive photo signals as shown in the
figure right. Then, the current change at the photo Dj is
converted into voltage and it is supplied to the input of
the second-stage amplifier.

Feedback resistor R¢, feedback capacitor Cs, and photo-
reception element should be connected externally. Rf and
C¢ should be set to the most proper values according to
the input signa! level, noise level of analog output signals,
and the required rising speed.

{Note)

When the input signal is very weak (that is, when the

current through the photo Dj is few nA level and the

Rt value is about 1MS2), provide enough shield around

PD; and PD, pins.

Second- and third-stage amplifiers

The total gain of second- and third-stage ampiifiers is 60dB

* 3dB. The second-stage has a 30dB of inversion amplifier

and the third-stage has a 30dB of non-inversion amplifier.
The output from the third-stage amplifier is connected

to AO; and AO; pins (analog output pins) and are used

as monitor output pins.

Zero compensation circuit

This device contains a zero compensation circuit consisting
of a low leve! detection circuit and a DC servo circuit to
cancel the DC potential such as the input offset voltage
in the IC.

The feedback capacitor Cg in the DC servo circuit is
connected externally and its value should be around Q. 1uF.
The zero compensation voltage range is internally set to
+70mA (@Vee = 1BV,

The zero compensation circuit will set the analog output
pin close to the GND potential level when the analog
output pin has no input signal as shown in the following
operational mechanism,

In the figure right if the potential difference between
O and @ of IC; is Vo, the potential at each point forms
the following loops to perform the zero compensation:

Potential at 1} : 0 (V)

Potential at &) : Vg (V)

Potential at 3:: Vg x 30 (V)

Potential at :/ Vo x 900 (V)

Potential at 5;: Turns to HIGH or LOW by comparing

the potential at @ with +10mA.

Potential at & : Becomes +10mA or LOW level de-
pending on the potential at 5.

This potential is found by dividing the
HIGH or LOW level by 10k to 15082
and it changes the potential at 1.
This draws a loop which cancels the
voltage difference between 1: and 2.
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Voitage Comparator

This separates analog output signals (from AO; and AQ,)
to HIGH ro LOW. (The comparator output turns to HIGH
at the GND level.) The voltage to be compared is sent

externally and divided into 1/2 to be
hysteresis characteristics and its width
2V).

SIGNAL TRANSMISSION PATH
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TYPICAL CHARACTERISTICS
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