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DESCRIPT!ON : o
The. M51907P is a. semiconductor Integrated clrcult de- s
" 'signed for LED level meters, it drives a ‘bar-type input-teve! ==~
display for up to 8 LEDs. With its built-in advanced half-
rectification operational

wave

amplifier,

accepts direct input of either AC or DC signals.

A logarithmic

scale of 5, 2, 0, — 2,

ideal for signal meter appllcatlons

the M51907P

—5, —8, —13, and
—18dB display levels is provided, makmg the M51907P
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FEATURES
® Advanced half-wave rectification OP amp built in
Cut-off frequency Cerersereririesarierasaresnsrnrans 200kHz(typ.)
Offset voltage ............................................ 2mV(typ.)
® Qutput current can be adjusted with a single resistor
............................................................... 2~25mA
[ ] Wlde supply Voitage range ................................. 4~15V

® LEDs are grouped in two's by cascade connection, so
when all LEDs are driven in parallel, the current requnred

Is reduced by

half

® Paralle! shifting of the LED turn-on voltage is easy with_
the lower ref in pin
® Advanced half-wave OP amp gain is varied by external

resistance

® Reference voltage terminat for full-scale coordination,
making it easy to use the M51907P and the companion
M51909P in cascade connectlon to drive more than 8

LEDs.

APPLICATION

Signal meters, VU meters, and tuning meters,

RECOMMENDED OPERATING CONDITIONS
Supply voltage FANQGE «rrorreereermecsninniiiiiniin 4~15V
r supply ............................... gvi10%

Rated powe

"16-pin molded plastic DIP
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8-STEP BAR TYPE LED LEVEL INDICATOR

- ABSOLUTE MAXIMUM RATINGS (Ta=25C, uniess atherwise noted) * .0 = 7w o i -il5 o'
Symbo| |- -: | . Parameter: . ..7. - " ... .. Conditlons . s .- Ratings Unit
Veo Supply voltage 16 v
BVo Output voltage - 16 v
lo Output current 25 mA
Vin Input voltage {nput pin to GND —3~Veeo v
IVo—Ve| | Input differential voltage Pin @ to pin @ 5 v
Vo Pin @ voitage Pin ® toc GND Vee v
5 Pin ¥ input current - 500 uhA
1im Pin 3@ output current Static value -1 mA
Pd Powaer dissipation 1600 mw
Ko Thermal derating Ta225C 12.8 mw/C
’ Topr Operating temperature —20~-+75 'C
Tstg Storage temperature —A40~+125 C
ELECTRICAL CHARACTERISTICS (Ta=25C, Vee=9V, unless ctherwise noted) Rag: Pin @ adjustable resistor
. v " Limits
Symbol Parameter Test conditions Unit
) Min Typ Max
Vce Supply valtage 4.0 15.0 A
loon Cirult current \F:‘:c:;{g:':" all LEDs are off) 50| 80| ma
leca Circuit current \::c;?:;f:n all LEDs are an) 7.0 11.2 mA
Vio Input offset voltage . Input voltage Vp=1V 2 10 mV
he Input blas current Input voltage V=0V —300| —50 nA
Vin Input voltage range 0 Vee—2 A"
Vretf Reference voltage Rad=6.4kQ 1.125] 1.250 | 1.375 v
Vo Pin {® set voltage range —0.2 Vee—3.5] V
1@ Pin (® output current —2000| -—50 nA
70 89 111 | mVpe
Vihi Output 1 thre_shold voltage 0 8 16 9B
Vihz QOutput 2 threshold voltage 125 167 198 | mVoo
—15] —13 —11 dB
. 235 280 333 | mVpe
Vthz Output 3 threshold voltage o5 8 | 6.5 9B
. 352 395 443 | mVpe
Vthq Output 4 threshold voltage Amp gain=1 i —5 —a "
' Pin @@ voltage is taken as reference 498 558 627 | mVpe
Viths Output 5 threshold voltage
—3 —2 —1 dB
627 703 789 | mVpe
Vinhs Output 6 threshold voltage = 0 i a6
. 789 885 993 | mVpe
Vih? Output 7 threshold vo!tag‘e . +1 T2 T3 s
: 1114 1280 1403 | mVpe
Vths Output 8 threshold voltage T 5 TG aB
lou Output leak current 1 pnA
lo Qutput current Rag=6.4kQ 9.6 12 14.4 mA
o’ OQutput current Rag=2.8kQ 20 25 30 mA
- . Rag=2.8kQ
Veat Output saturation voltage 500 mv
lo==12.5mA
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', o § 7 g-STEP _BAR TYPE LED LEVEL INDICATOR

TYPICAL CHARACTERISTICS (Ta‘—'“25“C unless othervwsa noted) : ' '
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*. " - 8-STEP BAR TYPE LED LEVEL INDICATOR

S I = -

.~ HALF-WAVE RECTIFIER OP AMP . _
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"8-STEP BAR TYPE LED LEVEL INDICATOR

—0 Veo

Rad: Resistance determining LED current

DC N

(See OUTPUT CURRENT VS. PIN @ ADJUSTABLE RESISTANCE graph)

OPERATION
The AC signal applied through the coupling capacitor
Cc is rectified and amplified mainly by the GND voltage
and output at Pin ®. The voltage at Pin ® is compared
with the reference voltage at Pin (® (internal reference
voltage 1.25V divided on a logarithmic scale), and the
resultant comparator output drives the LEDs.
Note 1. Amp gain
Rs+-Ri
" Rs
The peak value is output at Pin @ so when this is a
sine wave, a DC voltage of approximately 1.4 tlmes
the rms value is output. .
Note 2. Select the value of Cr accordlng to the recov-
ery time..
Recovery time: CgX (Rg4-Ry)
Attack time: CX460Q
Note 3. LED current
Pin @ adjustable resistor determines the LED current.
(See the OUTPUT CURRENT VS. PIN @ ADJUST-
ABLE RESISTOR graph)
Note 4. When less than 8 LEDs are used, proceed as
follows. .

1. When #1 LED is not used:

M51907P

-0 Veo

2, When #2 LED is not used:

£ 'a O Vgo
Pins @ and @
open
BWWOHOOWEREOEO;E W
M51907P
3. When #1 and #2 LEDs are not used:
Pins @ and @ 0 Veo
open

M51907P

4. When any of LEDs 3 to 8 are not used:
When an even-numbered LED is not used, foliow the
procedure given for LED # 2, and when an odd-num-
bered LED is not used, follow that for LED $3.

-0 Veo

M51907P '



2. 2% '8 oTEP BAR TYPE LED LEVEL INDICATOR

i

(3) Cascade connectlon

It Is easy to create a 16—slep indicator by usmg two,'_;_' example Illustrates how ihis problem Is avmded Fiﬂeen
'M51907Ps, but the drive threshold value (dB) is irregu= ©  LEDs ¢an be driven using this configuration with the
lar, so there is a tendency to unnatural deviation is the M51907P and the M51909P.

drive threshold value at the connection. The following

EN

IN o - : '
o+ . = M5907P 'o! M51907P
10kQ ¢ Ryng 2 .
W ds ¢
<A+ ® Rad
RsZ Cr Rzad =

Note 1. To equalize the brightness levels of the M51907P and the M51909P, select Riad and Raad so that Rag=Riad+Rzad.
Note 2. When values for Riad and Raad are selected so that Ryjad:Rzag=1:2. 53, the threshold values are as follows.

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15
—24.6dB|—19.7dB|—14,7dB| ~11.7d8{ —8.7dB | —6. 7dB | —4. 7dB| —3.2dB|—2,0dB| —0.9dB| 0dB |0.86dB |1.63dB |2 34d8| 3dB

{(4) Fixed reference bias DC input

—Q Ve ) +———0 Veo

DC IN DC IN ]
— M51907P o M51907P

Vin Rt Rs | Ry
' 1
4:W -+ Rad Veias | W Y + Rad
Rg = I -LV BIAS Ce

h

R .
Display is given by the formula VX S_: f e Veus Display is given by the formula (Viy— Vains) X RS'l;Rf
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(5) leferent color LEDs (when dlfferent drlve currents '

are desired for the LEDs) -

" Select Pin @ adjustable reslstqr for connectlon to the

LED that requires the maximum drive current. Then con-
nect resistors in parallel to the remaining LEDs with re-
duced current. .

For example, to reduce the current for LEDs #6, #7,
and #8, use the following arrangement.

The currents flowing through each of the LEDs in the
above circuit configuration are given by the following
formulas.

For LEDs #1~#5

ILepa~60X 5"

R d
For LED #6 .
V V
ILepp~60X R d RF =|LeDA R?
For LED #7
V Vv
lLepc~60X R ad RF; ILEDA- R?
For LED #8
Vv \
I eop~60X Ve __ Vs Ve

Rad ~ Re lLepa Re

Vg, Pin @ voltage, is 1.25V and Vs, Vez, and Ves are
the forward voltage drops for LEDs #6, $#7, and $# 8 re-
spectively.

The M51907P is designed so that the temper-
ature-dependency of the voltage at Pin @ is very low.
The LED forward voltage drop, enly —2 to —2.5mV/C,

also has a relatively low temperature dependence..
 These design features make it possible to accuraiely

set the current flowing through each LED.,

(6) All LEDs |lght at mlmmum-voltage mput sugnal
~ and the. LEDs are extmguushed as the mput voltage

e Incl’eases _' . "r’. et e T,

| Rs Ri]+ Rad!f_
Vin Cr Rad?;

Display follows the formula:

1.25(V) X Radz R\ Bt
Radi+Rad: X @1+ Rs) VinX R

Note: LED drive voltage Is determined by Ragi~+Radz.

Yy rr
[ S |
<
i
>
0

VBias

(7) High supply voltage produces high output currents
The relation between the allowable output current and
the maximum voltage at the output terminal is deter-
mined by the thermal derating curve. (See the ALLOW-
ABLE OUTPUT CURRENT VS. OUTPUT TERMINAL
MAXIMUM VOLTAGE graph)

Therefore, if the user wants a high supply voltage to
produce high output currents, the following circuit con-
figuration can be used; but the output terminal voitage

must be low.
Rd
B LF3 & 0 Vee
£2 o4 [ o6 [ oi8
DEOXOIONE
IN ’
o—1+—H M51907P

AN
—
(=)
x
fo]

sR[ 2
> R¢
|+ PRad
AsT Cr

A realistic design involves taking the required output
current (LED current: I gp) as the allowable maximum
output current, and then determining the corresponding
output terminal maximum voltage Vomax from the
ALLOWABLE QUTPUT CURRENT VS. OUTPUT TER-
MINAL MAX VOLTAGE graph. Then if the maximum
value for the supply voltage is Voc max, the value of Rd
has to be determined to satisfy the relation 4+l _gp* Rg >
Vce max— Vo max- '




" 8-STEP BAR TYPE LED LEVEL INDICATOR

o——(H ' MS51907P

210ka CPR, 0

Rs:

The LED current is determined by Rag+Rcds.



