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H GH SPEED DUAL COVPARATOR

General Description

The LML19 precision high speed dual conparator is fabricated on a single nonolithic chip.
It is designed to operate over a wi de range of supply voltages down to a single 5V |ogic
supply and ground. Furthernore it has a higher gain and |ower input current than other
devices. The unconmitted collector of the output stage nakes the LML19 conpatible with
RTL, DTL and TTL as well as capable of driving |lanps and relays at currents up to 25mA

I ndustry Part Nunber NS Part Nunbers
LML19 LML19E/ 883
LML19H 883
LML19J/ 883
Prime D e LML19W 883
LML19WZ 883
LML19
Pr ocessi ng Subgrp Description Tenp ( °C)
M L- STD- 883, Met hod 5004 1 Static tests at +25
2 Static tests at +125
. . 3 Static tests at -55
Qual ity Conformance | nspection 4 Dynanmic tests at +25
5 Dynami c tests at +125
R 6 Dynamic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Swi tching tests at +125
11 Swi tching tests at -55
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Feat ur es

- Two i ndependent conparators

- Operates froma single 5V supply

- Typically 80nS response tine at +15V

- Mnimmfan-out of 2 each side

- Maxi mum i nput current of 1uA over tenperature

- Inputs and outputs can be isolated from system ground
- High common node slew rate

Al 't hough designed prinmarily for applications requiring operation fromdigital |ogic
supplies, the LM19 is fully specified for power supplies up to +15V. It features faster
response than the LML11 at the expense of higher power dissipation. However, the high
speed, w de operating voltage range and | ow package count nmake the LML19 nuch nore
versatile than ol der devices.



MNLML19- X REV OF1

M CROCI RCUI'T DATA SHEET

(Absol ute Maxi mum Rati ngs)

(Note 1)

Total Supply Voltage

Qut put to Negative Supply Voltage
Ground to Negative Supply Voltage

Ground to Positive Supply Voltage

Differential |

I nput Vol tage
(Note 3)

Power Di ssi pat
(Note 2)

nput Vol tage

i on

Qut put Short Circuit Duration

Maxi mum Juncti on Tenperature

St orage Tenper

ature Range

Lead Tenperature

Sol dering, (10 seconds)
Thermal Resistance
Thet aJA
E Pkg (Still Air)
E Pkg (500LF/ M n Air
H Pkg (Still Air)
H Pkg (500LF/ M n Air
J Pkg (Still Air)
J Pkg (500LF/ M n Air
W Pkg (Still Air)
W Pkg (500LF/ M n Air
WG Pkg (Still Air)
WG Pkg (500LF/ M n Air
ThetaJC
E Pkg
H Pkg
J Pkg
W Pkg
WG Pkg

Package Wei ght
(Typical)
E Pkg
H Pkg
J Pkg
W Pkg
WG Pkg

ESD Tol er ance
(Note 4)

f1 ow)
flow)
f1 ow)
f1 ow)
flow)

36V

36V

25V

18V

+5V

+15V

500mMV

10 Sec.

150 C

-65 Cto 150 C

260 C
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Note 1: Absolute Maxi mum Ratings indicate limts beyond which damage to the device may occur.
Operating Ratings indicate conditions for which the device is functional, but do not
guarantee specific performance |limts. For guaranteed specifications and test
conditions, see the Electrical Characteristics. The guaranteed specifications apply
only for the test conditions listed. Some perfornmance characteristics nmay degrade
when the device is not operated under the listed test conditions.

Note 2: The maxi mum power dissipation nust be derated at el evated tenperatures and is
dictated by Tjmax (maxi mum junction tenperature), ThetaJA (package junction to
anmbi ent thermal resistance), and TA (anbi ent tenperature). The maxi mum al | owabl e
power dissipation at any tenperature is Pdmax = (Tjmax - TA)/ ThetaJA or the nunber
given in the Absol ute Maxi mum Ratings, whi chever is |ower.

Note 3: For supply voltages |ess than +15V the absol ute maxi muminput voltage is equal to the
supply vol t age.

Note 4: Human body nodel, 1.5K Chmin series with 100pF.

Recommended Operating Conditions

Operating Tenperature Range
-55 C< TA <125 C
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El ectrical Characteristics
DC PARANVETERS:

(The followi ng conditions apply to all the follow ng paranmeters, unless otherw se specified.)
DC.  Vcm = 0V.

Pl N- SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
I cc+ Posi tive Supply +Vcc = +15V, V+ = 5.6V thru 1.4K Ohns, 11 mA 1
Current Vout = LOW
11.5 mA 2
I cc- Negati ve Supply +Vcc = +15V, V+ = 5.6V thru 1. 4K Chns, -4.2 mA 1
Current Vout = LOW
-4.5 mA 2
|| eak Qut put Leakage +Vcc = 15V, -Vcc = -1V Vgrd = 0V, 1.8 uA 1
Current Vout = 35V, Vin = 5nVv
9.5 UuA 2
10 uA 3
lib I nput Bi as +Vcec = +15V 0.475 | uA 1
Current
0.95 uA 2, 3
V+ = 5V, V- =0V, Vcm= 1.5V 0.475 | uA 1
0.95 uA 2, 3
Vio I nput O f set V+ = 5V, V- = 0V, Vcm= 1V, -3.8 3.8 1Y% 1
Vol t age Rs = 5K Chms
-6.8 6.8 1Y% 2, 3
V+ = 5V, V- = 0V, Vcm= 3V, -3.8 3.8 mv 1
Rs = 5K Chns
-6.8 6.8 nv 2, 3
+Vecc = +15V, Vem = 12V, Rs = 5K Chns -3.8 3.8 1Y% 1
-6.8 6.8 mv 2, 3
+Vcc = +15V, Vecm = -12V, Rs = 5K Chns -3.8 3.8 1Y% 1
-6.8 6.8 1Y% 2, 3
lio I nput OF f set V+ = 5V, V- =0V, Vcm= 1V -75 75 nA 1
Current
-100 100 nA 2, 3
V+ = 5V, V- =0V, Vcm= 3V -75 75 nA 1
-100 100 nA 2, 3
+Vcc = +15V, Vem = 12V -75 75 nA 1
-100 100 nA 2, 3
+Vcc = +15V, Vem = - 12V -75 75 nA 1
-100 100 nA 2, 3
Vsat Qut put Saturation| V+ = 5V, V- =0V, Il = 4mA 3 0.4 1, 2
Vol t age
3 0.6 3
Vec = #15V, Il = 25mA, Vin = -5nV 1.5 1
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El ectrical Characteristics
DC PARAMETERS: ( Cont i nued)

(The followi ng conditions apply to all the follow ng paranmeters, unless otherw se specified.)
DC.  Vcm = 0V.

Pl N- SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES|  \aME M N MAX |UNIT | oy jpg
Avs Vol tage Gain +Vcc = +15V, Delta Vout = 12V, 1, 4 10.5 Vinv| 4
R = 1.4K Chns
1, 4 10 vVinvV| 5, 6
V+ = 5V, V- = 0V, Delta Vout + 4.5V, 2, 4 8 vinv| 4
R = 1.4K Chns
2, 4 5 Vinv| 5
2, 4 5.8 VinV| 6
DC PARAMETERS: DRI FT VALUES
(The following conditions apply to all the follow ng paraneters, unless otherw se specified.)
DC. Vem = 0V. "Deltas not required on B-Level product. Deltas required for S-Level product ONLY as
specified on Internal Processing Instructions (IPl)."
I cc+ Posi tive Supply +Vcec = +15V, V+ = 5.6V thru 1.4K Chns, -1 1 mA 1
Current Vout = LOW
I cc- Negati ve Supply +Vcec = +15V, V+ = 5.6V thru 1.4K Chns, -0.5 0.5 mA 1
Current Vout = LOW
Vio I nput O f set V+ =5V, V- =0V, Vcm= 1V, -0.4 0.4 nv 1
Vol t age Rs = 5K Chns
Note 1: Gain is conputed with an output swing from+13.5V to +1.5V.
Not e 2: Gain is conputed with an output swing from+5.0V to +0.5V.
Note 3: Qutput is nonitored by neasuring Vin with linmts fromO to 6nV at all tenps.
Not e 4: Datal og reading in K = V/ nV.



MLML19- X REV OF1

M CROCI RCUI' T DATA SHEET

G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
06142HRA3 LCC (E), TYPE C, 20 TERM NAL (B/1 CKT)
08906HRB3 METAL CAN (H), 10 LEAD (B/l CKT)
09078HRB3 CERPACK (W, 10 LEAD (B/I CKT)
0964 1HRA2 CERDIP (J), 14 LEAD (B/I
E20ARE LCC (E), TYPE C, 20 TERM NAL(P/ P DWG)
HLOCRF METAL CAN (H), TO 100, 230 DIA PC (P/P DWO
J14ARH CERDIP (J), 14 LEAD (P/P DWO
P0O00182A CERDI P (J), 14 LEAD (Pl NOUT)
PO00196A LCC (E), 20 LEAD (Pl NOUT)
PO00197A METAL CAN (H), TO 100, 230 DIA PC (PI NOUT)
PO00198A CERPACK (W, 10 LEAD (Pl NOUT)
P0O00237A CERAM C SO C (WG, 10 LEAD (Pl NOUT)
WLOARG CERPACK (W, 10 LEAD (P/P DWQ
WGLOARC CERAM C SO C (W5, 10 LEAD (P/P DWO

See attached graphics followi ng this page.
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——N/C

—N/C

OUTPUT 1

V+

—IN-2

T IN+2

—— GND 2

NC— 1 14
NC—— 2 13
GND1—— 3 12
IN+ 1 4 11
IN-1—— 5 10
V-—— 6 9
OUTPUT2——| 7 8
N
LM119J
14 - LEAD DIP

National Semiconductor™

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050

CONNECTION DIAGRAM

TOP VIEW
POO0182A




N/C N/IC N/C N/C N/C

GND 1 4 3 2 ! 20 19 18 —— OUTPUT 1
NC—— 5 17 —N/C
IN+ 1 6 16 —— vy
NC— 7 15 +—N/C
IN- 1 8 14 +——IN-2
9 10 11 12 13

N/C GND2 IN+2

v

" OUTPUT 2

LMII19E
20 - LEAD LCC

CONNECTION DIAGRAM

TOP VIEW
POOO196A

ational Semiconductor

MIL/AEROSPACE OPERATIONS

2900 SEMICONDUCTOR DRIVE
SANTA CLARA, CA 95050




LMI19H
10 - PIN METAL CAN

CONNECTION DIAGRAM

TOP VIEW
POO0O197A




OUTPUT 1 —— 10 LVt
GND 1 —— 9 —— IN-2
IN+ 1 8 — IN+2
IN-1—— 7 ——GND2
V- — 6 —— OUTPUT 2
N /
LM119W
10 - LEAD CERPACK
CONNECTION DIAGRAM
TOP VIEW

POOO198A




OUTPUT 1 ——

GND I ——

IN+ 1

IN-1 ——

._V+

—— IN-2

—— IN+2

+—— GND 2

V- —— 5 6 —— OUTPUT 2

LMII9WG

10 - LEAD CERAMIC SOIC

CONNECTION DIAGRAM
TOP VIEW

PO00237A
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Revi sion History

Rev

ECN #

Rel Date

Ori gi nat or

Changes

0DO

MD001370

05/ 02/ 00

Bar bara Lopez

Added Power Dissipation - Note 2 in Absolute section.
Renunbered all other notes. Archive MDS - MNLML19- X
Rev. 0C0. Rel ease MDS - MNLML19- X Rev. 0DO.

OEl

MD003659

07/ 19/ 02

Rose Mal one

Update MDS: MNLML19-X, Rev. ODO to MNLML19- X, Rev.
OEl. Added reference for WG pkg, Package Wi ght
Section and changed ThetaJC E pkg nunber from5 C Wto
17.0 U Win Absolute Maxi num Section. Add graphics to
gr aphi cs section.

OF1

MD004031

07/ 19/ 02

Rose Mal one

Update MDS: MNLML19-X, Rev. OEl to MNLML19-X, Rev.
OF1. Updated Absol ute Section, Package Wight for WG
package




National Semiconductor was acquired by Texas Instruments.

http://www.ti.com/corp/docs/investor_relations/pr_09 23 2011 national_semiconductor.html

This file is the datasheet for the following electronic components:

5962-9679801VXA - http://www.ti.com/product/5962-9679801vxa?HQS=TI-null-null-dscatalog-df-pf-null-wwe
LM119WG/883 - http://www.ti.com/product/Im119wg/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe
86014012A - http://www.ti.com/product/86014012a?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM119wW/883 - http://www.ti.com/product/Im119w/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe

8601401CA - http://www.ti.com/product/8601401ca?HQS=TI-null-null-dscatalog-df-pf-null-wwe

8601401IA - http://www.ti.com/product/8601401ia?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM119J/883 - http://www.ti.com/product/Im119j/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM119J - http://www.ti.com/product/Im119j?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM119H/883 - http://www.ti.com/product/Im119h/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM119H - http://www.ti.com/product/Im119h?HQS=TI-null-null-dscatalog-df-pf-null-wwe

LM119E/883 - http://www.ti.com/product/Im119e/883?HQS=TI-null-null-dscatalog-df-pf-null-wwe
JM38510/10306BIA - http://www.ti.com/product/jm38510/10306bia?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9679801VIA - http://www.ti.com/product/5962-9679801via?HQS=TI-null-null-dscatalog-df-pf-null-wwe
8601401HA - http://www.ti.com/product/8601401ha?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9679801VHA - http://www.ti.com/product/5962-9679801vha?HQS=TI-null-null-dscatalog-df-pf-null-wwe
JM38510/10306BCA - http://www.ti.com/product/jm38510/10306bca?HQS=TI-null-null-dscatalog-df-pf-null-wwe
5962-9679801VCA - http://www.ti.com/product/5962-9679801vca?HQS=TI-null-null-dscatalog-df-pf-null-wwe
8601401XA - http://www.ti.com/product/8601401xa?HQS=TI-null-null-dscatalog-df-pf-null-wwe





