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‘-_ SGS-THOMSON LM119 - LM219
_7’ MICROELECTROMICS LM319

S 6 S=THOMSON 30E D
HIGH SPEED DUAL COMPARATORS

n TWO INDEPENDENT COMPARATORS

= OPERATION FROM A SINGLE + 5 V SUPPLY
= TYPICALLY 80 ns RESPONSE TIMEAT+ 15V {23
» MINIMUM FAN-OUT OF 2 EACH SIDE ! S \
= MAXIMUM INPUT CURRENT OF 1 uA OVER
OPERATING TEMPERATURE RANGE H N
» INPUTS AND OUTPUTS CAN BE ISOLATED TO-100 Dip14
FROM SYSTEM GROUND (Metal Can) (Plastic ‘I:ackage)
= HIGH COMMON-MODE SLEW RATE CERDIP14
(Cerdip Package)
D GC
S014 LCC20
(Plastic Micropackage) (Tricecop (LCC))
DESCRIPTION
These products are precision high speed dual com- |
parators designed to operate over a wide range of
supply voltages down to a single 5 V logic supply
and ground and have low input currents and high
gains.
The open collector of the output stage makes com-
patible with TTL as well as capable of driving lamps ORDER CODES
and relays at currents up fo 25 mA.
Although designed primarily for applications requi- Part Temperature Package
ring operation from digital logic supplies, are fully Number Range H|N|J[D]GC
specified for power supplies up to 15 V. LM119 |—55t0+125°C | o .
They feature faster response than the LM111 at the LM219 |-40to+105°C | @ | o | o | o
expense of higher power dissipation. However, the LM319 | 0to+70°C |eje|e|°
high speed, wide operating voltage range and low Note : Hi-Rel Versions Available.
package count make the much more versatile. Examples : LM119H, LM219N.
December 1988 1110
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S G S-THOMSON. . ~————_ 30E D
PIN CONNECTIONS (top views) T-73"53 :
TO100 LCcC20 DIP14/CERDIP14
SO14
1 \J :I 14
2[] 13
' 3 ] 12
13 4 E%—l—] 1
9101112
8 6 (= 4=r]10
1- Output 1 1-NG 11- NG 6 [ ] o
2 - Ground 1 2-NC 12 - Ground 2
3 - Non-inverting input 1 3-NC 13 - Non-inverting input2 7 E ] 8
4 - Invetting input 1 4 - Ground { 14 - Inverling input 2
6- Voo 5- NC 15- NC 1- NC 8- Ground 2
6 - Output 2 6 - Non-nverting input 1 16 - Vo 2- NC 9 - Non- inverling input 2
7 - Ground 2 7-NC 17- NC 3- Ground 1 10 - Inverting input 2
8 - Non-inverting input 2 8 - Inverting input 1 18 - Output 1 4 - Non-invertinginput 1 11 - Vo
9 - Inverting input 2 9- Voo 19- NC 5« Inverting input 1 12 - Output 1
10- Vo 10 - Quiput 2 20- NG 6- Voo 13- NC
7 - Output 2 14- NC
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter LM119 LM219 LM319 Unit
Vo — Vie Output to Negative Supply Voltage 36 36 36 \
"Vée Negative Supply Voltage 25 25 25 \Y
VEo Positive Supply Voltage 18 18 18 Vv
Vip Differential Input Voltage + 5 +5 +5 \
\ Input Voitage — (note 1) + 15 +15 +15 Vv
Piot Power Dissipation — (note 2) 500 500 500 mw
Toper Operating Free-air Temperature Range ~-55t0+125|-40to+105| Oto+70 °C
Tstg Storage Temperature Range —~65to+ 150 |—~651to + 1560 |~ 65t0 + 150 °C

* All potentials referenced to ground unless otherwise specified.
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SCHEMATIC DIAGRAM S 6 S=-THOMSON. . 30E D
Ry
3.5 kit +
— Vce
R7
R3 RG 3 kst
A4 K12 3 ks
’q s
[oF }
Yas
j|/03 '/cn
e
}/06 18.F /11 H]?J'i:z
. 13
I l tqz A0 {183
l;iuu []g?‘” aron
Inputs
[43]
DK_4 })Q!S
:Q
4 [jms
300
Q22
a “D Output
4?(?1
221 4 aie
R16
[ A28 []600
600 1
m[g
RuU7
A 3
To other half Vee GND ——
Non-
casE | outputs | "VeMHING | jnyering | aND Vtc Vae N.C.
P Inputs
i TO100 1,6 4,9 3,8 2,7 10 5 -
DIPt4/
CERDIP14/ 7,12 5, 10 4,9 3,8 11 6 1,2,13, 14
S014
LCcc20 10, 18 8, 14 6, 13 4,12 16 9 *
; LCGC20 : Other pins are not connected.
Ly7 SES-THOMSON 10
Y/ crerECTRCICE
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LM119-LM219-LM319 - ?‘lEqEBT 0023053 U [

ELECTRICAL CHARACTERISTICS S 6 5-T H OMSON 0E D
LM119 :—556°C < Tamp S + 125 °C, Vgg =2 15V ST T
LM219 : — 40 °C < Tamp < + 105 °C, Voo =+ 16 V T-73-b3 ‘
LM319: 0°C<Tamp <+ 70°C, Voo =%15V
{unless otherwise specified)
Symbol Parameter LM119, LM219 LM319 Unit
Min. | Typ. | Max. | Min, | Typ. | Max.
Vio Input Offset Voltage (Rs < & kQ) — (note 3) mv
Tamb =+ 25 °C - 0.7 4 - 2 8
Twmin S Tamb £ Tmax - -~ 7 - - 10
ho Input Offset Current — (note 3) nA
Tamb =+ 25 °C - 30 75 - 80 200
Tmin £ Tamb £ Tmax - - 100 - - 300
lig Input Bias Current — (note 3) nA
Tamb =+ 25 °C - 150 | 500 - 250 | 1000
Tmin < Tamb £ Tmax - - 1000 - - 1200
Avp Large Signal Voltage Gain (Tamp = + 25 °C) 10 40 - 8 40 - | VimV
l&e Positive Supply Current mA
Tamb =+ 25 °C,Vec =+ 16V - 8 1.5 - 8 125
Tmin £ Tamb £ Tmax, V6c =+5V, Vec =0V - 4.3 - - 43 -
co lce Negative Supply Current (Tamp = + 25 °C) - 3 4.5 - 3 5 mA
Vi Input Voltage Range - +13 - - +13 - \
(Vec=+5V,Vee =0V) 1 -~ 3 1 - 3
Vip Differential Input Voltage - - +5 - - +5 \
VoL Low Level Output Voitage \
Tamb = + 25 °C, lo =256 mA
Vi<~86mV - 0.76 1.5 - - -
Vi<—-10mV - - - - 075 | 15
0° < Tamp < Tmax - - 0.6 - |. - -
Vec>+45V, Vac =0V, Vi<—6mV,
logsink) < 3.2 MA - 0.23 0.4 - - —
Tmin < Tamb < Tmax
Véc>+45V, Ve =0V, Vi<—10mV, - - - - 0.3 04
logsink) < 3.2 mA
lon High Level Output Current (Vo =+ 35 V) HA
. Tamp =+ 25°C, Vi >+ 5mV - 0.2 2 - - -
- Vi>+10mV - - - - 0.2 10
- Tmin £ Tamb € Tmax, VI>5 mV - 1 10 - - -
tre Rise Time (Tamp = + 25 °C) — (note 4) - 80 - - 80 - ns
Notes : 1. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voitage.

2. TO100 :Ringa) = 160 "C/W, Ringe) = 45 'C/W

410

DIP14  : Ringay = 150 “CIW
SO14  :Runga = 250 "CIW

. These specifications apply for Voo =+ 15V, unless otherwise stated, The offset voltage, oﬂset current and blas current specifica-

tions apply for any supply voltage from a single + 5 V supply up to + 15 V supplies.

The offset voltages and offset current given are the maximum values required to drive the output downto 1 Vorupto+ 14 Vwitha
1 mA load current.

Thus, these parameters define an error band and take into account the worst case effects of voltage gain and input impedancs.

. The response time specified is for a 100 mV input step with 5 mV overdrive.
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————
LM119-LM219 T"73"53
INPUT BIAS CURRENTS COMMON MODE LIMITS
+
™ o vée r T T T 171
= + -
2 N ce s -04 Ve = +5V, Vge =0
] @ —
= \ 9 09 3
E = Vee = 15V -
w \ Bias E -1.2
[ )
o 15 [ I [ J -
3 LN woas S~
] — <] Referred to supply voitage
2 - S -20
s £ Ar
m g 12
5 TS
g e~ = b =% . o
Offset 3 Vee=£15V, Vdc=+5V, Vge =0
) T ST I Il
) Vee
-55-35-15 68 25 45 65 65 185 125 -55-35-15 50 25 45 65 85 1G5 125
TEMPERATURE (°C) Essi119-02 TEMPERATURE (°C) EsaLm19-03
OUTPUT SATURATION VOLTAGE SUPPLY CURRENT
25 ‘r 12
< } = 10
E n ‘é w Vee - t15V
Tamb = - NN Pasitive supply
= +125°C £ 8o ]
w 15 ]
& Tamb = +25°C)J & ™~~~
3 10 3 80 Vic=+5V, vge =0
[ y/? > Tt asitive supply
2 /'/ Tamb = - 55°C 7 A
= ' i & : B ——
=] -
58 V = £16V =) T LI
° ViR ce o 20 Ve = +15V
/ /Input overdrive = 6 mV Negative supply
o 1 1 [
e 02 04 06 63 10 -55 -35 -15 50 25 45 65 85 105 125
0
OUTPUT VOLTAGE (V) L. 1i119.04 TEMPERATURE (°C) . \19.05
SUPPLY CURRENT OUTPUT LIMITING CHARACTERISTICS
12 —Tr—T 126 r 12
Tamb = +25°C < l [ Tamp - +25°C
z 1 E o0 —f\ R 103
E Pasitive supply / % Short circuit current s
E a0 T 0 os 3
] S [=}
E / o o
= 50 v E W s @
o Neati , 3 ~ =
> ative su
g * ooy £ e 2
a ; //Power dissipation E
» 20 S 02 2
I 4
7}
[ ]
[ ] 5.0 10 15 28 [} 5.0 10 15
SUPPLY VOLTAGE (V) OUTPUT VOLTAGE (V)
E88LM119-06 Ee8LM119-07
L3y SGS-THOMSON 5/10
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. S G S=-THOMSON 30E D
s LM319 e
e ' 7-73-53
INPUT BIAS CURRENTS ’ COMMON MODE LIMITS
00 — vée | S S ma—
v Vee=t16V S Vde = +5V, Vg = 0
: - h -04 cc V. Vee ;
T e - \
£ 0 o 08 — R +
& Blas 2 12 -Vee - t18V
T 0 i
- § w18 _l_ § I T
) .
@ S -20 L_ Referred to supply voltages
S 150 - <~ >
5 g (11 ]
g 100 Ottsat. § nla Ve =15V, Vde = +5Y, Vg = 0
= | '
o 1 ol I B R O
g 10 20 30 40 50 60 70 CO 10 20 30 40 50 690 70
TEMPERATURE (°C)  EssiLM119-08 TEMPERATURE (°C) EB85LM119-09
OUTPUT SATURATION VOLTAGE SUPPLY CURRENT
2% T T 12
Tamb = +25°C ’ I { I
< = 10 Vee=+t15V. —1
E n ( E Positive supply
& / E 80
g 15 i I
o & + _
3 / Z 60 Vdc=+5V, V=0
10 (3] Positive supply
5 / 2 a0 = -
(S / Vee = 15V a = [
3 50 -+ t 2
o ¥ / ' 1 7Y Vee= 16V
) ijut ovirdn'vej 5 mV Negj;atlveisupplly
1] 02 [ L} 0.6 0s 1.0 0 10 20 30 40 S0 60 70
OUTPUT VOLTAGE (V) E88LM119-10 TEMPERATURE (°C) E88LMi19-11
oo (37 SGS-THOMSON
Y7 wicrozEETRONICS
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TRANSFER FUNCTION INPUT CHARACTERISTICS
o ] w — -
Vee = 15V V) =+36V o z L_Vcc t15V ] i ]
) RL - 14 78 = =1
2 35 TL 1) ( S £ Tamb - 125°C ,j'—‘: x
G ag | amb=125°C ] e § 5 | =1
= Vi=+ g 0 _—
w 2% TV 5 £ o ¥ o T-73-53
y [ HESE
B n iy O : b—ig i
9 i I T | L
> 15 - @ ] T
5 [} g 5 1 o -
a 10 24 O
5 : 2 g o : T
o 50 10 — - 4 A ." -
& T ’_| le(max) | J' |
] ] -100
-10 06 -92 0.2 08 1.0 -0 68 -20 20 60 10
DIFFERENTIAL INPUT VOLTAGE {mV) DIFFERENTIAL INPUT VOLTAGE (V)
EBBLM119-12 E88LM119-13

RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES

6.0 6.0
50 < L 1 ovee-tmy 5o ]'
< a0 A\ 2mv R -s000 < an ! ;
22 O loaviY N\ [ VL= SV 22 2] [ 2w ]
Zw o 30 Tamb= +25°C Sw 30 — : b—-t
w8 \“5mv w8 | | .
9% 20 gl 20 ;
E_l \ 'S_l [ SmV | P
28 52 10 —-+ ——
o> U o>
>l5 0 >|5 0 Vee - £6V
S& ~ 2 S“‘ 10 Ry =500 @
g5 U %'5 VL =+5V
=0 = =0 s Tamb - +25°C
i ’ 11
0 50 100 150 200 250 380 350 0 S0 100 150 208 250 300 350
TIME (ns} EBBLM119-15 TIME {ns) E88LM119-15

RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES RESPONSE TiME FOR VARIOUS INPUT OVERDRIVES

6.0 .
Tamb = +25°C v _ 45y 5.0 I
50 " R 5000 5.0 '
N L= ‘J y
S5 40 Vi=+§V ST 40 —
[ \ [ | 2mv ~— S5mV i
oy 3 \ *—J - CYy g / ]J e b
ol 201 20mv oI 79 ‘l'
a5 m N zmv <k 7 '
] Bmv | ém e 20mv | i
by 1.0 =o 10 4. —
o> o> W
> ) > >k g Veo=£15V j
& 4 r Eg 4 Ry - 500 0
S 0 2 00 | R {
o a -
23 52 Vi=+5V
= -5 =0 s T Tamb = +25°C 1
-100 [y ] ]
0 50 160 158 200 250 300 350 0 58 100 150 200 250 200 350
TIME (ns} ESBLM119-16 TIME (ns) E88LM119-17
LS7 SGS-THOMSON 7110
Y/ rcrezeoTroREs

463




LM119-LM219-LM319 HE 7929237 0023057

om0

S 6 S-THOMSON 30E D
TYPICAL APPLICATION DIAGRAMS
RELAY DRIVER - T 7“3’-253”
+28V
Inputs
v
E88LM119-18
WINDOW DETECTOR
+5V
VutTo———— Vo
V| O TTL output
Viro———-
Vo=45V ﬁ-)r Vir<Vi<vyr
Vo=0for Vi<VL1 or Vi>Vyr E88LM119-19
8/10 .
b7 55NN
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| LM119-LM219-LM319
S 6 S-THOMSON 30E D
PACKAGE MECHANICAL DATA
14 PINS — PLASTIC DIP OR CERDIP T-73-53
mm e e e e e e l= 2.54 8.5max. _y
{2} o
f = - ! : _0.51 min,
r : g N i ] 114.57 max. 1 :
5,08 maxLi : I ! i ! 1
HTRUAY Y | TRV 1 : \
ANHOAR L
‘ I gL i / \
H : : H : 0,2 |
31 038 177 max. 03 | 762
39 0,508 2)
-l 0
15¢
14 [
A MM mm
Datum
— ] {1) Nominal dimension
[/ - - {2) True geometrical position
Or
o i
LI’_J | S SN SNy R R A | I.'
19.9 max. 6.35
M 14 eins
14 PINS — PLASTIC MICROPACKAGE (SO)
mm e=1.27 1 e fege je le e | 0.185
T 0265
t ] ' t ' L} L3
- 0:63
l I | max. 0.4
[ | h H ! ! ' min. ]
14 X 8
392 39 0.1
6.2 4,0 0.2
1 : 7 l
Datum 0.35 0.4
0.45 min,
8.55 1.75 max.
8,75
14 Pins
. 910
57 SEs.TioMson

465



LM{19-LM219-LM319 . HE 7929237 0023059 1 W

S 6 S-THOMSON J0E D
PACKAGE MECHANICAL DATA (continued)

10 PINS — METAL CAN TO100

——e

mm
Pin
Y
0.26
1.01
y
A
12.70min.
$0.407
0.508
"] pins
20 PINS - TRICECOP (LCC)
mm 8.74 ) -l 1.86 max.
1.27 9,04
14 18
:
13 ! 19
|
Output n21
_‘4_ ‘o
) 2.16
0.64
9 3
8 4
e=127 | el elelely Datum 8.74
T T T T 1
2[] PINS
10710 LS5 SGS-THOMSON
Y/ cRoBESTROY 53
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