MITSUBISHI LINEAR ICs

M51907P
M51909P

8-STEP BAR TYPE LED LEVEL INDICATOR

DESCRIPTION

The M51907P/M51909P is a semiconductor integrated circuit
consisting of a circuit designed for LED level meters. It is
capable of bar type display for 8 LEDs according to a input
level. AC or DC signal can be inputted because of built-in
superior half-wave rectification OP Amp. Output is a cas-

PIN CONFIGURATION (TOP VIEW)
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cade connection of a pair of LEDs, so current for display is AMP OUT Vee
half. Display level of the M51907P is logarithmical scale,+ 5, anp[4] Lo 2 [IFouT!
+2,0,—2,—5,—8,—13,—18 dB. outs[5] 8PS iFout?2
The M51909P is a companion products to the M51907P, ouT7[8] ouT3
display level is linear scale, 156mV step. ouTE ouT4
FEATURES ourely] 2] GND
® Built-in superior half-wave rectification OP Amp. Outline 16P4
Cut off frequency ................................ 500kHz (typ.)
Input offset voltage «««-««eesmemnennnnnne 2mV (typ.)
® The LED brightness can be adjusted by resistor.
.................................................................. 2 ~25mA
® Range of supply voltage is wide:«----+++xomreeeeeeeees 4 ~15V

® Output is a cascade connection of a pair of LEDs, so
current for display is half.

® Amp gain can be varied by resistor.

® Be easily sifted on display level of LED by LOWER REF
INPUT terminal.

® It is capable of cascade connection (if use more than 8 16-pin molded plastic DIL
LEDs because of built-in REF OUT terminal (Vger =
1.25V) correspond to full scale.

APPLICATION
Signal meters, VU meters, tuning meters, and other general
display applications.

RECOMMENDED OPERATING CONDITIONS
supply vo"age range ............................................ 4 ~15V
Rated SUpp'y VO“age ......................................... 9 Vi] 0%
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M51907P
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.8-STEP BAR TYPE LED LEVEL INDICATOR

ABSOLUTE MAXIMUM RATINGS

(Ta=25C, unless. otherwise noted) .

Symbol Parameter Conditions Limits Unit
Vce Supply voltage 16 \"
BVo Output voltage 16 % \"
lo Output s\Ink current 25% mA
Vin Input voltage —3~Vce \"
1Vp—Ve! | Difference input voltage 5 v
Vo Ping voltage Vee \"
I Ping issued current 500 rA
1) Ping issued current Static value 1 mA
Pdr Power dissipation 1600 mw
Kog Thermal derating Ta225C 12.8 mw/C
Topr Operating temperature —20~+75% T
Tstg Storage temperature —40~-+125 c

* Relations of Bvb, lo, Topr should satisfy the condition of power dissipation and derating.
M51907P
ELECTRICAL CHARACTERISTICS (Ta=25¢C, Voc=9V)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vce Supply voltage range 4 15 v
lcer Circuit current All outs are off. Rag=2. 8k 5 8 mA
lec2 Circuit current All outs are on. Rag=2. 8kQ 7.0 11.2 mA
Vio Input amp offset voltage Vo=1V 2 10 mV
1T Input amp bias current Vo=0V —300 —50 nA
Vin Input voltage range 0 Vee—2 v
V@er Reference voltage Rag=6.4kQ 1.125 | 1.250 | 1.375 v
Vo Pin@® setting voltage range —0.2 Vec—3.5 v
l® Pin@® issued current —2000 —50 nA
1 70 89 m mv
Vit OUT 1 threshold voltage
—20 —18 —16 dB
125 157 198 mV
Vthz OUT 2 threshold voltage
—15 —13 -1 dB
235 280 333 mV
Vths OUT 3 threshold voltage
—9.5 —8| —6.5 dB
352 395 443 mV
Vtha OUT 4 threshold voltage
Amp gain=1 —6 —5 —4 dB
Threshold voltage is between Pin® and Pind®. 498 558 627 mV
Vths OUT 5 threshold voltage ~
-3 —2 —1 dB
627 703 789 mV
Vthe OUT 6 threshold voltage
-1 0 +1 dB
789 885 993 mV
Vth7 OUT 7 threshold voltage
1 2 3 dB
1114 1250 1403 mV
Vths OUT 8 threshold voltage
4 5 6 dB
loL Output leakage current 1 HA
lo Output sink current Rad="6. 4kQ 9.6 12 14.4 mA
lor Output sink current Rag=2.8kQ 20 25 30 “mA
Vsat Output saturation voltage Rad=2.8kQ, lo=12.5mA 500 mV
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8-STEP BAR TYPE LED LEVEL INDICATOR

M51909P
ELECTRICAL CHARACTERISTICS (1,=25C, Vcc=9v)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
Vece Supply voltage range 4 15 .V
lcer Circuit current All outs is off, Rag=2.8kQ 5 8 mA
lecc2 Circuit current All outs is on, Rag=2.8kQ 7 1.2 mA
Vio Input amp offset voltage Vo=1V 2 10 mV
he Input amp bias current Vo=0V —300 —50 nA
Vin Input voltage range 0 Vec—2 \
Vgser Reference voltage Rad="6.4kQ 1.125 | 1.250 | 1.375 v
Vo Pin@® setting voltage range —0.2 Vee—3.5 \%
I® Pin@® issued current —2000 —50 nA
Viht OUT 1 threshold voltage 136 156 177 mV
Vthz OUT 2 threshold voltage 276 313 349 mV
Vth3 OUT 3 threshold voltage 4117 469 521 mV
Vtha OUT 4 threshold voltage Amp gain=1 558 625 693 mvV
Vths OUTS threshold voltage Threshold voltage is between pin® and pin®. 698 781 864 mV
Vths OUT 6 threshold voltage 839 938 1036 mvV
Vth7 OUT 7 threshold voltage 979 1094 1208 mVv
Vths OUT 8 threshold voltage 1120 1250 1380 mV
loL Output leakage current 1 ~A
lo Output sink current Rag=6. 4kQ 9.6 12 14.4 mA
1o Output sink current Rad=2.8kQ 20 25 30 mA
Vsar Output saturation voltage Rad=2.8kQ, lo=12.5mA 500 mV
TYPICAL CHARACTERISTICS (1a=25T, Vcc=9V, unless otherwise noted)
THERMAL DERATING PERMISSIVE OUTPUT CURRENT
(MAXIMUM RATING) VS SUPPLY VOLTAGE
2500 :é 30
= 2
E 200 E % -
3 g \
g 1500 3 o AN
: R - \
2 1000 5 15 N
2 8 = Ta max =75C
g % ===Ta max =60C
8 500, g 10
i
of 1 o
25 5 100 0 12 16 20
AMBIENT TEMPERATURE Ta(C) SUPPLY VOLTAGE V¢co(V)
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8-STEP BAR TYPE LED LEVEL INDICATOR
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OUTPUT CURRENT Io(mA)
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APPLICATION EXAMPLES

(1) AC input application circuit (2) DC Input application circuit
0 Vee=9V O Vee =9V
& & @ #7 & & &° @
#2 #4 #6 #8 #2 #4 #e #3
@@ MmWEOO®O® M @O OE ®®
M51907P + DC IN M51907P +
M51909P 4-:1 10xF gt M51909P Zz 1~10uF
@® .
Rad Rad
Re . i Ce | | | I Re 1CF |
»r "

Note : 1. Output curre?qt is decided by Rad

. Amp gain ~ eF;Z Rt (Re + Rt ~30kQ)
. Recovery time : Cg X(Re + Rf)

. Attack time: Cr X430Q

Hw N

(3) In case of use fewer than 8 pieces of LED

1. In case of no use of #1 LED 2. In case of no use of #2 LED
Veo=9V
. Ivcc =9v I
. tey Yae TE ] &F 'ﬁts #5 '#7 !
PIN@® is open #2] "a 9@ 16 ()@ 8 { ~ PIN® short with PIN @ #4 #6 #e
@ WOW®®®® M @@WOE®EO®G®
M51907P M51907P
M51909P M51909P
3. In case of no use of #1 and #2 LEDs 4, In case of no use of same of #3~#8 LEDs
TVcc =9v TVCC =9v
OF '#5 '#7 ! ‘ F1 2H#3  #5  E7 |
PIN® and PIN®@ [ 34 [ ~\#6 L \#8 9... 9... 9... P
are open P& e o \ \, \e
OO OEO®OE®G® @@ OO G W
M51907P . M51907P
M51909P M51909P

Connect similar to 1~3 according that a number of LED is odd
or even. For example, in case of no use of #8 LED, connect similar
to the case of no use of #2 LED.
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(4) Cascade connection with 2 ICs application circuit

OVee =9V

OVge =9V

&-‘;**lO/zF

@* eo® % oY ®* @ @FF @
) 2 laEs | 6 | o8 L #1000 | 12 | o#14 #16
\e e, L
YOO OO @%’3 é%@l@ @2?)
IN M51907P M51907P
— )— 1
M51909P O_ M51909P 1«;1]'(;)ﬁ
® @® @ ® @
Rf
Rad 1 Rad
Re ?
.
mr
(5) In case that start point for display is not zero
OVee =9V
i '#3 '#5 '#7 ' # p#s L SF ]
#2 .#4 #6 #B #2 #4 #6 #8
D@HDWOEO®O® G 1@ OO 66 M
DG IN M51907P zL-l; Tour DC IN M51907P
M51909P “ M51909P
\'/ 3 16,
Vin Rf @ ™ Re?RfCD O
Rad V, i
Re TCF * ]- o T Veus =Ce Rad
Relationship beMeen input voltaée and thresh‘old v'oltage -
Re + Rt )J Relationship between input voltage and threshold voltage
Vthn=Vin X —g— — Vas " Re + Rf
e Vthn =(Vin — Veias) X Re

»r
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8-STEP BAR TYPE LED LEVEL INDICATOR

(6) Thermo indicator with diode sensor

®#1 @#3
G2 46 #4
@ 3 @ @ (E)
Vee GND
M51907P
M51909P
GND
— ®OO®
& - ‘ Vec
5. Tk 10k 330k #8 ¥6 A
.y @, @ #s 1
RESISTOR FOR 25.1K -
TEMPERATURE 303 Tour #7 ] 104
ADJUST 5.6k 35V aND

®

DIODE FOR TEMPERATURE DETECTING

(7) In case that LEDs turn off
by turns according to increase of input voltage.

P B B B | L oo
2 [o#4 [ o#6 [ \#8
o OJ o/ &
DO OO M 1~10uF
M51907P
: M51909P @
' ©)
w. | 7O ®
Ve | ok R Rad:
T SR Vaias
Cr Radz

Note : 1. Relationship between input voltage

_ _1.25XRad; Rty _ Ri _
Vthn = Rad: + Rad X+ 'IOk) Vin X ok~ Veums

2. The LED brightness is decided by (Ragdi+Rad2)-
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(8) 32 step bar type LED level indicator

Vee
#1 |#3 |45 |#7 #9 |#11 [#13 [#15 #17 J#19 J#21 [#23 #25 |#27 |#29 [#31
2 @3 ® 6@y @y (D1 D1 D16 ®s16®s 0Py 1 D1 04 2@ 2P 30 Pt 3
& ) S, SR CERCERCRC, SIS
BIRIDIBIOIVIO6] BlE 10® BOOOEOEOG HO®DE®®
M51909P M51909P M51909P M51909P +]~10”F
IC1 IC2 IC3 ic4 72
& ol ® @ ® ®
1 CZ) 15 (16) (4 1?3 15 4 r U @ 15 (6 (4 1
bC Rf ¢ t R
i R "R R
R
10k u Rad G EEJ ’3,,L2
Ce Rad R --% Rad R C2 % Rad
O- : B : -

GND

Note : 1. Use R over 100k

2. This circuit is suitable for the case V¢ over a 6V.

3. Recovery time CgX (Re+10k)

4. G, C is a capacity for avoid oscillation.

5. Relationship between Ry, Ry (is resistor for discharge) and recovery time
Ce (Re+10k) >CiR >C2R 2 (Cy, C2 >0. 14F)
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