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6.3 P EREE R 1 LM193

LM193
Fdhra() D A
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8 5|
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R ¢ Jc(top) LEEHTE (THHE ) HAFH 70 °C/W
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byt ST ES 20.3 °C/W
by 45 2 WU IE S 5 64.5 °C/W
R0 yc(bot) SR (SR ) P i °CIW

(1) AXHBERIRRNEZER , SR EEERAIC HLEHIG R .
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(1) BRIIAPIBIRNEZER |, SR EGHFIC LA R
6.5 #MEFE{E R - LM393B 1 LM2903B

LM393B. LM2903B
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6.7 LM393B [ S 451
Vg=5V,Vem=(V-); Ta=25°C (RIEBEHH ) .

B8 MR A B/ME  HEME BANE L V0o
. Vg =5 % 36V -2.5 +0.37 2.5
NS 1 EL R
Vg=5% 36V, Tp= -40°C & +85°C -4 4
Vio mV
. Vg =5 % 36V -3.5 +0.37 3.5
BN HEIE (I DGK #3%)
Vg=5% 36V, Tp= -40°C & +85°C -5 5
-3.5 -25 nA
Is A\ B LI
Ta= -40°C & +85°C -50 nA
\ -10 0.5 10| nA
los SN R LR —
Ta= -40°C & +85°C -25 25 nA
Vg =3 £ 36V V - V+) - 1.5 \Y
Vewm JEREEE () S vV-) (V+)
Vg =3 % 36V, Ta= - 40°C % +85°C v-) (V+) - 2.0 v
SN N Vg=15V , Vo =1.4V £ 114V ;
Avp PNERCEZLEN: D) ON Rf = 15k E(()V+) 50 200 Vimv
Isink < 4mA , Vip = -1V 110 400 mvV
VoL R P4 Y LR (A (V- ) ey Y
e SINK = 4MA , Vip = -
) Tp= - 40°C % +85°C 50| mv
| T 3 (V+)=Vo=5V; Vp=1V 0.1 20 nA
K S HE T R HRLY
OHLKG | FTE TR E (V+) = Vo =36V ; Vip= 1V 0.3 50 nA
loL A8 HEL P4 HY LR VoL=1.5V; Vp=-1V; Vg =5V 6 21 mA
‘ Vg =5V, 28 400 600| pA
la AR ( TA HERER ) -
Vg =36V, F# , To= -40°C & +85°C 550 800 A

(1) AE—HASRE R EARART 71 0.3V, BN FTREAIER , I Bl aer= R R
BN B RS EIRZ Voo - 2V MRS, A, A — M
AbFHREIEBRERE Z W, 55— MR LA B K Ve T, RS & S il =4 i dUIR s -
AE— RN AN T LSRR Ve BT A2 Rin
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6.8 LM2903B [ B ke
Vg=5V,Vem=(V-); Ta=25°C (RIEBEHH ) .

S5 AR A BME  HAUE BmAE XA
Vg =5 % 36V -2.5 +0.37 2.5
N R R
v Vg=5% 36V, Tp= -40°C & +125°C -4 4 v
m
° . Vg =5 % 36V -3.5 +0.37 35
TN HIE (L DGK 3% )
Vg=5% 36V, Tp= -40°C & +125°C -5 5
-3.5 -25 nA
g A\ B HL
Ta= -40°C & +125°C -50 nA
-10 +0.5 10 nA
los SN R LR —
Ta= -40°C & +125°C -25 25 nA
Vg =3 % 36V V - V+) - 1.5 \
Vem JEHEE (O S vV-) (V+)
Vs=3 % 36V, Ta= -40°C & +125°C vV-) (V+) - 2.0 Vv
. N Vs =15V, Vo =14V & 114V ;
Avp UNERCE-VIL N ON R, = 15k % (V+) 50 200 VimV
IsINK < 4mA , Vip = -1V 110 400 mV
VoL % P U (R T (V -) : —aA v Y
e SINK = 4MA , Vip = -

) Tp= -40°C % +125°C S50 mv
| T R H 7 (V+)=Vo=5V ; Vp=1V 0.1 20 nA
OH-LKG = A H N R (V)= Vo= 36V : Vig= 1V 03 s A
loL A8 HEL P4 HY LR VoL=1.5V; Vp=-1V; Vg =5V 6 21 mA

. Vs =5V, Z# 400 600 pA
lo SR (P RS ) -
Vs =36V, F# , To= -40°C & +125°C 550 800 A
I
I

(1) RS R AR T 5 0.3V , 75 WA PTAS AR IER | 36 LAl A=t A
WA, JEBHLE S I IR Voo - 2V IIREL. At , AT
I FA ISR 2 1, 53— MR T LA BIRA Voo MU, s S48 X i R
FE— N SFA AT BUA B K Vg 4T TR 2 AR

6.9 LM393B F1 LM2903B {177 451t
Vs =5V, Vo puLtup =5V, Vom = Vs/2 , CL = 15pF , R_ = 5.1k Bkl , Ta = 25°C ( KRIERH Y ) «

2% WA BAME RAE BAE Hfr
taas ﬁ%%iﬂ%ﬁﬁ%%ﬁtﬂm | Vier= 14V B TTLHIA 300 ns
tuas: EE%%&EWGW{M IS 2R\ 4 = 5 80 AR = 100mV 1000 ns

(1) SR LR AR R 2 v T2 R A\ S e fie o
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6.10 LM193. LM293 71 LM393 ( £ A /54 ) MBS 4%
TEHSE HARBRURIE T | Ve = 5V (R IE R A Bl )

LM293
¥ R Ta® o Lese s
= 3 A )

B/ME BEE BK B/ME B BKE
18 &
Ve =5V % 30V, 25°C 2 5 2 5
Vio  HIANKIFHE Vic = Vicr B/MH mV
Vo =14V S H 9 9
[ NS Vo =14V 25°C 3 25 5 50|
1\ 8 e =1. n
° PR ° SEREE 100 250
25°C -25 -100 -25 -250
I N E I Vo = 1.4V ‘ : nA
SEREE - 300 - 400
250G 0% 0%
. . Voo - 15 Vee - 15
Vicr  JLIEH N U [ () i : v
s 0= VES
bt A Voo - 2 Vee - 2
VCC = 15V )
Avp  hofEE 24 Ok Vo =14V % 114V, 25°C 50 200 50 200 VimV
R. = 15kQ & Ve
low LT s Von=%V Vo=V 25°C 01 01 50| nA
o LT LA
o TR TR Von=30V  |Vip=1V SR : T
25°C 150 400 130 400
Voo fRHTHi L loL =4mA, Vip=-1V —— mv
SEREE 700 700
loL A% P4 R VoL=15V, Vip=-1V 25°C 6 6 mA
Ve = 5V 25°C 0.8 1 0.45 1
lcc  HHIEHR R.= = A
Ve =30V SERETE 25 0.55 25

(1) LM193 [y5e#it ( s/ MEBUERAKE ) v - 55°C & 125°C , LM293 {5235 F N - 25°C £ 85°C , LM393 [15e 4 u [y 0°C &
70°C. BRAEAAEED] , B FTA R R IR RN S T

(2)  AE—HRANIR B EARART 1 0.3V, BN H TR IER |, I B TR A KN . U R a B EIRAZ Voo - 2V IFR ).
A, AE - MRAFELTERIMEE A, 55— M UERIHK Voo BT, HESSRME A LIRS £ WA
AMNTT LIS EIECR Voo BT IS 2 18 AR IR .

8 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated
Product Folder Links: LM393B LM2903B LM193 LM293 LM293A LM393 LM393A LM2903 LM2903V



13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM393B, LM2903B, LM193, LM293, LM293A, LM393, LM393A, LM2903, LM2903V
ZHCSKK9AE - OCTOBER 1979 - REVISED NOVEMBER 2020

6.11 LM293A F1 LM393A [ S 45
TEfeE ARBRIRIET |, Voe = 5V (BRIER T )

LM293A
28 PAZ M Ta O LM393A Bf
BAME SUAlE BKE
- - 25°C 1 2
Vio  HAKIE vee =5V £ 30V, Vo = 14V mv
Vic = Vicr(min) Sy 4
| - Ve = 1.4V 25°C 5 50 R
10 AN 2R R LI o=1. n
" SR 150
25°C -25  -250
I i\ A L PRI Vo =1.4V nA
SERETE - 400
25°C 0%
i Ve - 1.5
Vicr B B IR TE @) 0% \%
Se i
JGAE Y VCC -2
. . Ve =15V, Vo = 1.4V & 11.4V .
==X yA
Avp Sl B 2 4 R O R > 15k E Voo 25°C 50 200 VimV
N Vou =5V, Vip =1V 25°C 0.1 50| nA
lon i P PR —
Von =30V, Vip=1V SER 11 pA
V A1 R R I = 4mA v v 25°C 110 400 Y
oL P [t oL =4mA D= - m
SEREY 700
loL I P HH LI VoL =15V, Vip= -1V, 25°C 6 mA
| - Ve = 5V 25°C 0.60 1 R
cc RSN Ry = o m
i ; Voo =30V R 072 25

(1) LM293A 5 8535 ] ( MR ) 9 - 25°C 7 85°C | LM3O3A M 86TE [ 0°C 7 70°C. Akt (i | 7 AT /e
SRR IR TR

(2)  AF—HAIREHEEARART 1 0.3V, AN FTREANIER |, I B FTBe = A KIS N i U H Y B RS2 Voo - 2V IRR .

A, RA— MRS ELTAREIVETEE LN, 55— MaARTLUERIROR Vee BT, B ER SRAUE S A RS . RSP

AN LK B K Voo HF AN 2038 Bidn .
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6.12 LM2903. LM2903V 1 LM2903AV F <4+
FEARE HARENGRE T | Vo =5V (BRAEAA UM )

LM2903, LM2903V LM2903AV
25 TR TalV BAOME S K M Sun mok| R
Uiz} 18 18 18
Vee =5V BRCKEA 25°C 2 7 1 2
Vio  HIAKIHHIE Vo=14V, = mv
Vic = VicR(min) » SEREFE 15 4
| O Vo= 14y 25°C 5 50 5 0|
i N 2 1 L I =1 n
10 il Uit o] %Tﬁ?ﬁ 200 200
25°C -25 -250 -25 -250
Is i N B IR Vo = 1.4V ‘ nA
5 B ] - 500 - 500
25°¢ 0% 0%
) Voo - 15 Ve - 1.5
Vicr  FASH N L ) - _ v
S 0% 0%
TR Vee - 2 Vee - 2
as , Vee = 15V, Vo = 1.4V % 11.4V .
=T
Avp  KISEZEFHEERK R > 15K0 & Vo 25°C 25 100 25 100 VimV
| o Vou =5V, Vip = 1V 25°C 01 50 01 50| nA
oH P IR
Von = Vee AE® ,  Vip=1V SE R 1 11 bA
VoL  fIEHTH R loL = 4mA Y v 25°C 150 400 150 400
10 iN =4mA, = -1V, m
o : o ° | 700 700
loo & H-Fo IR VoL=15V, Vip =-1V 25°C 6 6 mA
Veg = 5V 25°C 0.8 1 0.8 1
lcc  HIFEAR R = mA
i Ve = RMH SEREE 25 25

(1) LM2903 [t 553t ( & /MEBUR KM ) 2 -40°C & 125°C. RAEBA BN |, 750 A B T4 O E FllE .

(2) Ve mRMEXFEHE V EEARMN 30V, XF V G481 R 32V,

(3) A—MNEIHEERNACT 71 0.3V, AT REANIER , I BT et KBV IR . U ARV FEIR _EIR S Veoe - 2V FIFRHE).
ik, R — NN T BT A ROIEETERE 2N, B — MR LUE R K Voo B, LhE S S I 0E L4 RS . A skim
AT BLIE B FCR Voo HP A 2238 SRR .

6.13 FFoRFKFEME:  LM193. LM239. LM393. LM2903 ( fiF “A” Ml “V” A )
Voe =5V, Ta = 25°C

e 8 TR A R Bfr
s s g 100mV BIAMER | iL8KA SmV 1.3
S — RL l_ﬁli 5. (111;%@;@0 5V, k us
C_ = 15pF TTL HSEHR AR 03

(1) CL BEHLME A,
(2)  FiEE IR SN TR] 2SN B IR B8 2 i LR L 1.4 IR (8] 2 80 PR IR 150 (] g o
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6.14 LMx93 1 LM2903 ( FTH “V” 1 “A” J54% ) KSRt
Ta=25°C , Vs=5V , RpyLup=5.1k , C_ = 15pF , Vom=0V ( RIEBE T ) .

1.8 ‘ 80
6 T,=-55°C — 70 L
14 T ] T=wsec | | | L
T,=25C | ] — < 60
£ A m T [ i \
N — fal e
[ 5 — T T,=25°C [ I
3 T,=70°C [ S e
> 08 ¢ ] § T,=70°C
s T, =125°C | —t s % 1
cn=|’ 0.6 » ] E- T,=125°C
8 04 L 20—
02 10
0 0
0 5 10 15 20 25 30 35 [ 5 10 15 20 25 30 35
Vcc — Supply Voltage - V Vcc — Supply Voltage - V
B 6-1. IR S RFEREZ FIKXR A 6-2. A RE RS RFEBEZ FFXR
10 o= 6
i
I
5
> 1 / Overdrive =5 mV
o .= 125'C- H > 4 |
s } } HH Il /;l [} Overdrive = 20 m'
2 s A : 3 } }
A o
,g 0.1 S z x| Overdrive = 100 mV
E 22
3 i ¢
>'° 0.01 a >'° 1 &
0
0.001
0.01 0.1 1 10 100 -1
lo— Output Sink Current - mA 03 0 02505075 1 1.25 1.5 1.75 2 225
t-Time-ps
& 6-3. i AT B
B 6-4. £ 5% bl K i e N2 B
6
5
[
> 2 I‘ ngrdrivg =5mV
. l |
% Overdrive = 20 mV
£ 3 [
2 |
5 &1 Overdrive = 100 mV
2 2
3
[}
N R
. J
-1
03 0 02505 075 1 1.25 1.5 1.75 2 225
t-Time-ps
Bl 6-5. TER% 3 &P R e RZA A
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6.15 LM393B F1 LM2903B [y fiL R4z

Ta=25°C, Vs =5V, RpyrLup = 5.1k , CL = 15pF , Ve = 0V, Vunperorive = 100mV , Voverprive = 100mV ( BRAES A i
B .

550 — 500
222 No load, output high —— 460
- | . 420
< 475 — e
EP T 2 a0
c C
£ 425 [ — T 2 340
S ool T S —
Q 400 f—— <. 300
g 375 a — § 260
@ 350 —T | @
i) L 4+—T"| T 220 — -40°C
o 325~ - — -40°C 2 0°C
300 |~ 25°C 180 25°C
— 85°C 140 85°C
275 — 125°C Vg=3V — 125°C
250 100
2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 -05 -025 0 025 05 075 1 125 15 175 2
Supply Voltage (V) Input Voltage (V)
 6-6. = HYR IR 5 IR R AR R K 6-7. 3V TR HREHRRSMABEZ KRR
500 500
460 460
— 420 — 420
1 g
= 380 = 380
c c
£ 340 2 340
3 — — 5
> 300 3. 300
[oR [oR
S 260 S 260
(%] %]
T 220 — -40°C T 220 — -40°C
o 0, o o
F 180 — 2_590 "~ 180 — g590
140 85°C 140 85°C
Vg=3.3V — 125°C L Ve=5V — 125°C
100 100
-05 -025 0 025 05 075 1 125 15 175 2 05 0 0.5 1 1.5 2 25 3 3.5 4
Input Voltage (V) Input Voltage (V)
& 6-8. 3.3V TR BHIFEHR SMANBEZ AMNRER Kl 6-9. 5V TR HIFHR SN BEZ AR R
500 550
460 510 \
— 420 —. 470
gl 1
= 380 = 430
c f
340 £ 390
3 3
. 300 > 350
Q. Q.
S 260 g 310
@ @
© 220 — -40°C ® 270 — -40°C
o 0°C o 0°C
[ [
180 — 25°C 230 — 25°C
140 85°C 85°C
Ve=12v — 125°C 1901 vg-36v — 125C
100 150
-1 0 1 2 3 4 5 6 7 8 9 10 M 0O 3 6 9 12 15 18 21 24 27 30 33 36
Input Voltage (V) Input Voltage (V)
& 6-10. 12V TR RFHRRSMABEZ HKXR Kl 6-11.36V T HEIFERSMABEZRIKRR
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6.15 LM393B #1 LM2903B [ #1454 (continued)
Ta=25°C, Vs =5V, Rpyrup = 5.1k , C = 15pF , Vo = 0V, Vynperorive = 100mV , Voverprive = 100mV ( BRE 534715

W) .
2 2
1.5 1.5
P = : —
E —— _— E — ———
S 05 ; S 05
g - g -
©° o°
z 0 m—— z 0 e —
5§ 05— Rl ——— == -
5 =1
g— -1 g— -1
15 Vg =3V 15 Vg =5V
63 Channels 62 Channels
-2 -2
40 25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
K 6-12. 3V TRIAR AR ESEEZ AKXR & 6-13. 5V TMIANR AR ESEEZ KRR
2 2
1.5 15
'>E“ g 1 ] —
° Py — L —]
8 8 0.5
G S ——
> = 0
3 g
5 5 05 i =
5 =1
2 2
-1.5 Vg =12V -1.5 Vs = 36V
62 Channels 62 Channels
-2 -2
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
K 6-14. 12V TN R EBEESREZRERREA &l 6-15. 36V THIAR AR ESREZ FNXR
2 2
1.5 1.5
S s
E ] [ ———
% 05 ;-fs 05
=) o
z 0 z 0
8 ki
5 -05 6 05
5 5
g B g B
-1.5 Ta = -40°C 15 Ta=25°C
62 Channels 62 Channels
-2 -2
3 6 9 12 15 18 21 24 27 30 33 36 3 6 9 12 15 18 21 24 27 30 33 36
Supply Voltage (V) Supply Voltage (V)
Al 6-16. -40°C THIARIFHEES BIRHEZ KRR Al 6-17. 25°C FRIARFERES BRAEZ RKXR
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6.15 LM393B #1 LM2903B [ #1454 (continued)

Ta=25°C, Vs =5V, RpyLLup = 5.1k , CL = 15pF , Veom = 0V, Vynperorive = 100mV , Voverprive = 100mV ( BRAES A 1
i

2 2
1.5 1.5
s s
S - E
% 05 % 05
o o —
>0 >0
g 3
5 05 5 -05
5 5
£ I £
-1.5 Ta=85C -1.5 Ta=125°C
62 Channels 62 Channels
2 -2 - -
3 6 9 12 15 18 21 24 27 30 33 36 3 6 9 12 15 18 21 24 27 30 33 36
Supply Voltage (V) Supply Voltage (V)
6-18. 85°C THMIARFHRE S RIFHEEZ HEIRR K 6-19. 125°C FHI AR E SHIRBEZ FRR R
0 0
— — 125°C -
05| Vew=0V 85°C 05] Vs=V
— 25°C
-1 -1
z 0°C 2 — f
z 15 — -40°C S -15 — i
E -2 g -2 I
5 I~ 5 I —— 1 ]
O 25— o 25 —
g =T N = = i e —
m — o) - ——
3 sl — 3 35— — 125°C
c I — . £ 85°C
4 —— -4 — 25°C
— 0°C
-4.5 -4.5 — -40°C
-5 -5
3 6 9 12 15 18 21 24 27 30 33 36 -0.5 0 0.5 1 1.5 2 25 3 35
Supply Voltage (V) Input Voltage (V)
&l 6-20. SR E B 5 BIFHEZ AKX R & 6-21. 5V TR E R SR HEZ X R
0 ———— N
05 Vg=12V 0.5} Vs=36V A
-1 — = [
z =] z 05 | (
£ -15 = = 4 L]
g 2 [ . — g // =
‘g | [ :_._--—— —— = -1.5 ———
3 25 e 3 2|4 e
& |7 = 8 2| e
| |
3 35 ] 125°C 2 -3 //; ~T" 125°C
aQ -3 I — ©
£ 1 85°C g 35 /] 85°C
4 — 25°C 4 — 25°C
45 — 0°C — 0°C
’ — -40°C -4.5 — -40°C
5 5
-05 05 15 25 35 45 55 65 75 85 95 105 0 4 8 12 16 20 24 28 32 36
Input Voltage (V) Input Voltage (V)
B 6-22. 12V THIARE R SMA B EZ AKXR & 6-23. 36V TRANRE R SMAREZ RKXR
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6.15 LM393B #1 LM2903B [ #1454 (continued)

Ta=25°C, Vs =5V, Rpyrup = 5.1k , C = 15pF , Vo = 0V, Vynperorive = 100mV , Voverprive = 100mV ( BRE 534715

W) .
10 10 ;
Vg =3V Vg =5V ‘
= 1 s 1
) [a)
P4 P4 v/
o ! o 1 /
2 =i 7 E =
2 100m = 2 100m &2
8 ot
o = ) T
; 125°C ; //:» 125°C
— Z —
% 10m ZZ — 85°C % 10m Z — 85°C
O —— = — 295G O = ] —— 2500
— 0°C — 0°C
| — 40°C % — 40°C
im im
10p 100p 1m 10m 100m 10p 100p im 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
K 6-24. 3V KRBT ESH HERR MRXR &l 6-25. 5V TR AP E 5% R 2 R
10 o 10 ;
Vg =12V HF Vg =36V ,’?
= j s g j
o [a) ~
5 7 & 7
g /” J I} e 74
2 100m 2= 2 100m Z.
S S
o o
> = >
3 — 125°C 3 — 125°C
S 10m — 85°C 5 10m — 85°C
O — 25°C O — 25°C
— 0°C — 0°C
— -40°C — -40°C
i [ im [
10u 100pn im 10m 100m 10u 100p im 10m 100m
Output Sinking Current (A) Output Sinking Current (A)
Kl 6-26. 12V T4V PR SR HEERZ AR ER 6-27. 36V T H 1% FE 5P o, i 5 H VB R 2 IR PO SR R
100 = 100
50 f Output set high 7 50 f Output set high 7
< Vour = Vs /- < [ Vour = Vs a
2 10 — 2 10 =
(O] 5 7 [©) 5 /
L // L //
g 2 / g | /
~ 1 =< 1 7/
[ 7 © y
9 05 7/ 3 05 /
5 A 5
2 02 2 02
‘g_ 0.1 *g_ 0.1
5 0.05 5 0.05
(] (@]
0.02 0.02
0.01 0.01
40 25 -10 5 20 35 50 65 80 95 110 125 40 25 -10 5 20 35 50 65 80 95 110 125
Temperature (°C) Temperature (°C)
& 6-28. 5V Farhm i PiREA SEEZ MR R & 6-29. 36V T4 R B FIRER SREZHKRR
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6.15 LM393B #1 LM2903B [ #1454 (continued)
Ta=25°C, Vg =5V, Rpy Lyup = 5.1k , CL = 15pF , Vcm = 0V, Vynperorive = 100mV , Voyerprive = 100mV ( BRAESH 3

o) .

Input Overdrive (mV)

B 6-30. MR FEEAPABERSMASRHEZ RKRER , 5V

Input Overdrive (mV)

1000 1000
_ Vg=5V |— 125°C _ Vg=5V | — 125°C
3 900 Vom =0V | — 85°C % 900 Vom = 0V | — 85°C
= CL = 15pF | — 25°C = CL = 15pF| — 25°C
e 800 Rp = 5.1k | — -40°C 5 800 Rp = 5.1k | — -40°C
g 700N T 700
e ° q
5 e00 \\ 2 600 ]

- T~
5 500 N = 500 T |
© N\ © N T
g \ 3 T =
Q 400 o 400
c \\ \ c
£ 300 NGRS £ 300
=] \\:ttt\ )
g 200 T~ g 200
o ~ o
£ 100 ‘ ‘ ‘ T 100
0 0
5 10 100 1000 5 10 100 1000

B 6-31. (R PFEFHPABERSWMATREHEZ KRR , 5V

Input Overdrive (mV)

B 6-32. W RFRKRRPAEBEE SRS RREZ MKKE |, 12V

Input Overdrive (mV)

1000 1000 ‘
- Vg=12V | — 125°C . Vg=12V |— 125°C
5 900 verov | — 258 7 900 ol — g5g
> 800 C = 15pF | — 25° £ 800 CL=15pF | — 25°
g \ Rp = 5.1k | —— -40°C 5 Rl ik | — “a0c
o 700\ T 700
2 e
2

& 600 Y & 600 ]
= 500 = 500 boH
= N © T~~~ T
8 400 SN 8 00—
c \\\ c
£ 300 SR R £ 300
=] \\\§§:\\ =3
g 200 Sy g 200
S B S
. I R

0 0

5 10 100 1000 5 10 100 1000

& 6-33. (R FERRPABEESAATBREZ MKKE |, 12V

1000 1000
_ Vg =36V | — 125°C . Vg =36V | — 125°C
@ 900 Vem=0V | — 85°C @ 900 Vem=0V | — 85°C
g 00 I\ CL= 15pF | — 25°C = 00 CL= 15pF | — 25°C
3 8001\ Rp = 5.1k | — -40°C 5 8 Rp = 5.1k | — -40°C
o 700 \\ I 700
S 600 NN 2 600
I NN - -
= 500 [N = 500 |51
R N \ 2 ~
8 400 AN 8 400 —_—
5 \\\\ c B —— e
£ 300 NS £ 300
> N~ o
g 200 == g 200
S a S
& 100 a 100

0 0

5 10 100 1000 5 10 100 1000

Input Overdrive (mV)
& 6-34. F P E(LHPABIER SMAR IREEZ FKXER | 36V

Input Overdrive (mV)
& 6-35. i P2 P IBIER S IR EZ IR R |, 36V
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6.15 LM393B #1 LM2903B [ #1454 (continued)
Ta=25°C, Vg =5V, Rpy Lyup = 5.1k , CL = 15pF , Vcm = 0V, Vynperorive = 100mV , Voyerprive = 100mV ( BRAESH 3

W) .
6 6
VRer = Veel2 VRer = Veel2
5 5 f
s ¢ \ s 4
= - 20mV Overdrive =~ 20mV Overdrive /
% 3 i i i % 3 } } } \y/ //
S S
4>_. 2 5mV { 2 271000mv- /'/ / ‘ _
5 r Overdriv 3 verdrive // / )
a verdrive I Overdrive
3 4| 100mv 3 /
Overdrive //
0 0
-1 A
-01 0 01 02 03 04 05 06 07 08 09 1 11 -0.1 0 01 02 03 04 05 06 07 08 09 1 141
Time (us) Time (us)
&l 6-36. 1 FEL T ZRAEK R P g % oo X S ] &) 6-37. 6k P 28 1o R P 5 o o X G e [ ]
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7 VE4N

7.1 R

XX LU AL AR RE S E FL IR 51 I E R ik 36V (X T “B” WAy 38V ) 4N i KE AT DL N igqT . IXLeERF
CLZUEHI AT T2 BT T AN o T R R 8 g A B R 58 A L L R VE T L IR 1 AR M R

MATFRS S, T AR B 4t 2 AR s (Von) , JFRIE RS T T 5 T Rg .
7.2 ThRETTHE R

@ Vece

() 80-pA
-’ Current Regulator

COMPONENT COUNT
Epi-FET 1
Diodes 2

IN+ Resistors 2

out Transistors 30
IN-

B 71 REE (8RS )

7.3 R

Z AR —> PNP AR N L, Fo Vi a1 DU w5 0 3 2 AR i 7 DL R AR /)N B N\ s B FR IS AT o
N IE RTINS PR TN IERE R R ), RV LR Ve - 1.5V N N E#E 1T . EIRIE T P
Vee - 2Vs

MR AR TR NPN ( FRiERM ) SRS 4. 24 N B R s T IE N B R A1 2 B R %t NPN
FENH. VoL ZHIEYER | IF B S% i i bl . A AR T4 B Vo, E , 521K 6-3.

7.4 BThEEAER

7.41 HEHE

Zas MHOURE IR LU S | PUBIE S S I M 2270 BT, R AR B A 22 70 W At a2 AR IR sl BELATC (7 b
PSR ) o
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8 L FH AN SE it

&

CAR BB 7 A5 BB T THAAERNE |, TI AERAESPEA 2 B . P A TTHE TI AR RIE
TN 2P IR Bt AR RSt ThEe .

8.1 MAfER

s MR R ME 5 SR MEEAT BB, s P ANME S LA, VR 2 P R I AR T 6 i K L BOZ A
HJRB) 2 MCU B 4 231 (32 48 H s o 5 R0 L 3 A R v L TS 0 812 LU AR A 0 5 31 B i BCE AR R
LR a0

8.2 BN A

VLOGIC VLOGIC

RPU”UP Rpullup

Vin Vin+

Vref Vin-

L [ 1

& 8-1. BigfIES LR BRI E

|||—|

8.2.1 Wit ER
AR BIEHE 8-1 FR TSI IS EUE N NS HL.

*x 8-1. Wit
TS5 ABIME

PN ENE SN e 0V % Vsup-2V
FEL Y HL 4.5V & Voo o KMH
YR 0V % Ve & AME
$ﬁ5ﬂ Eﬁ/fiﬂ (RPULLUP) 'HJA 2 4mA
NI IR R 100mV
FEHE LR 2.5V
fEHZE (CL) 15pF

8.2.2 PRI AR

TE— M LL B 28 3w fd A2 AR, WS e DL R 240 :

© HAEEHE

o /M IRHL R

o ANIRB) R

. DRI ]

8.2.2.1 N B /EEF

TEEFEAN BRI | D05 R N ILB R RS (Vicr). W TARIRZRT 25°C , W Vicr HIYEEIFTLLK OV
% Voo - 2.0V. X[ LN HEIETERIR G Voo - 2.0V 2 OV 8 H %0 Bl 3 E mT RE 22 7 A AN IR I L At
gk,
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LR A F s 1 0 S L i HE ) 87106

1. 24 IN- F IN+ # AT FEAE B Y I
a. W IN- &T IN+ FURTRE K WOV, S SR N R
b. W IN- T IN+ R , W4 A s BET , i A 3
2. HIN- m I H IN+ A FSUVE R A SO CEESE | S AR N IR
3. M IN+ E I H IN- A F IS E W S s BT, S SR A S
4. = IN- 1IN+ i AR S OV RACT ol A BN AR
8.2.2.2 B/ A IH &
IL IR EE R AR R LR (Vo) B ELE B8 IE U N Z 8] P2 AR (R 2200 i T . O SEBMERG b |, i 3RS B K (Vop) M T
N HIE (Vo). 1L BRS] L 1 AT DLk 52 b s 85 14 i 2R 8] 0 o7 s ] [ 35 e BIR S ) 38 n g st/ . 1A 8-2 A
8-3 fun 1 53 XA H A 5% e I i 8 B 1]
8.2.2.3 HHH I I

B L PR UL R PR b b B MR AR b R OE o et R R PO AR P AR R R B R (Vou). HP VoL Bt
WMHUEL . FTLAZ3 77 6. 14 MR4E H FIRCRIHE VoL.

R S RSN . 1520 7 8.2.2.4 T fRVERS .
8.2.2.4 g/ nt/a]

Wi 52 R ] 3 N L IR B R . A7 S S AL (i S I R) 520 77 8.2.3. _ETFAIN R BRI TR A LA S gk L2 (CL). it
B/ ER AP (RpypLup) &R0 B MR- 5 A FELFE. (Reg) #fi5E
s EFHE (TR) 294 TR~ RpuLLup X CL
© FFERE (TE) 28 TE~Ree*x CL
- A LLGE SR RS R 76,14 etk X IR AR 8B VoL BREA Loy KHIE Ree

8.2.3 N phR
PAF 262 7E Voo 1 Viogic 9 5V, Rpuriup = 5.1k Q LA 50pF 7 s 4R EF IR 1B 0L N A B o
6 6
5 5
S . { S 4
g 3
g, 3 (_%’ 3
é 2 e 5mV OD % 2 a—mV OD
§ 1 20mV OD 3 1 20mV OD
0 0
e 100mMV OD s 100MV OD
-1 1
0.25 0.25 0.75 1.25 1.75 2.25 -0.25 0.00 025 050 0.75 1.00 1.25 150 1.75 2.00
Time (usec) Time (usec)
& 8-2. & I ma RLE (] ( IE%: ) & 8-3. & IR e RLE [R] ( S )
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9 HJRAHREIN

S LA M 7 SR AN 0 DR R LR R, T RSO/ VB D — A 55 % e 2 R A ek 90 L P
AR o IXFhASAL 2 R0 LR B (04 N SL R R | 7 A R U 1 e 45 R

10 fi J&

10.1 fi R 167

STV AT IR RO B LB B AT, 45 MR R R RE ST | P A AT AR, AUk, SR 7E R PR A

RN — /NS A gy . X NOZAEIE R A YR (SR ) BsEEl. WRAEA AR, E2E IC 1
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

LM193DR ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 LM193
LM193DRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -55to 125 LM193
LM2903AVQDR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903AV
LM2903AVQDRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 L2903AV
LM2903AVQPWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903AV
LM2903AVQPWRG4 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903AV

LM2903BIDDFR ACTIVE SOT-23-THIN DDF 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2903B Samples

LM2903BIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 903B Samples

LM2903BIDR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 L2903B Samples
LM2903BIDSGR ACTIVE WSON DSG 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 903B
LM2903BIPWR ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 L2903B
LM2903D ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2903
LM2903DE4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2903
LM2903DG4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 LM2903
LM2903DGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAUAG | SN Level-1-260C-UNLIM -40 to 125 (MAP, MAS, MAU)
LM2903DGKRG4 ACTIVE VSSOP DGK 8 2500 RoOHS & Green SN Level-1-260C-UNLIM ~ -40 to 125 (MAP, MAS, MAU)
LM2903DR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LM2903
LM2903DRE4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 LM2903
LM2903DRG3 ACTIVE SoIC D 8 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 LM2903
LM2903DRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 LM2903
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
6
LM2903P ACTIVE PDIP P 50 ROHS & Green NIPDAU N/ A for Pkg Type -40to 125 LM2903P
LM2903PSR ACTIVE SO PS 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903
LM2903PSRG4 ACTIVE SO PS 2000 TBD Call Tl Call Tl -40 to 125
LM2903PWR ACTIVE TSSOP PW 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 L2903
LM2903PWRG3 ACTIVE TSSOP PW 2000 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 L2903
LM2903PWRG4 ACTIVE TSSOP PW 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903
LM2903QD ACTIVE SOoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2903Q
LM2903QDG4 ACTIVE SOoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2903Q
LM2903QDRG4 ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2903Q
LM2903VQDR ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903V
LM2903VQDRG4 ACTIVE SoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903V
LM2903VQPWR ACTIVE TSSOP PW 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903V
LM2903VQPWRG4 ACTIVE TSSOP PW 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2903V
LM293AD ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM293A
LM293ADE4 ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM293A
LM293ADGKR ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM -25to 85 (MDP, MDS, MDU)
LM293ADGKRG4 ACTIVE VSSOP DGK 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 (MDP, MDS, MDU)
LM293ADR ACTIVE SoIC D 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -25t0 85 LM293A
LM293ADRG4 ACTIVE SOoIC D 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM293A
LM293D ACTIVE SoIC D 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM293
LM293DGKR ACTIVE VSSOP DGK 2500 ROHS & Green TI:\]'TESXJE(’;\I Level-1-260C-UNLIM -25to 85 (MCP, MCS, MCU)
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
6
LM293DGKRG4 ACTIVE VSSOP DGK 8 2500 ROHS & Green SN Level-1-260C-UNLIM -25to 85 (MCP, MCS, MCU)
LM293DR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -25t0 85 LM293
LM293DRE4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM293
LM293DRG3 ACTIVE SoIC D 8 2500 ROHS & Green SN Level-1-260C-UNLIM -25to0 85 LM293
LM293DRG4 ACTIVE SOoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM293
LM293P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU | SN N / A for Pkg Type -25t0 85 LM293P
LM293PE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -25to 85 LM293P
LM393AD ACTIVE SOoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393A
LM393ADE4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393A
LM393ADG4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393A
LM393ADGKR ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU | NIPDAUAG Level-1-260C-UNLIM Oto 70 (M8P, M8S, M8U)
LM393ADGKRG4 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 (M8P, M8S, M8U)
LM393ADR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 LM393A
LM393ADRE4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM393A
LM393ADRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393A
LM393AP ACTIVE PDIP P 8 50 ROHS & Green NIPDAU | SN N / A for Pkg Type 0to 70 LM393AP
LM393APE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 LM393AP
LM393APSR ACTIVE SO PS 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L393A
LM393APWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 L393A
LM393APWRE4 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L393A
LM393APWRG4 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L393A
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6

LM393BIDDFR ACTIVE SOT-23-THIN  DDF 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 393B Samples
LM393BIDGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 393B
LM393BIDR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LM393B
LM393BIDSGR ACTIVE WSON DSG 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 393B
LM393BIPWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LM393B
LM393D ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393
LM393DE4 ACTIVE SOoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393
LM393DG4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM393
LM393DGKR ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 (M9P, M9S, M9U)

| NIPDAUAG
LM393DGKRG4 ACTIVE VSSOP DGK 8 2500 ROHS & Green SN Level-1-260C-UNLIM 0to 70 (M9P, M9S, M9U)
LM393DR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 LM393
LM393DRE4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM393
LM393DRG3 ACTIVE SoIC D 8 2500 RoHS & Green SN Level-1-260C-UNLIM 0to 70 LM393
LM393DRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM393
LM393P ACTIVE PDIP P 8 50 ROHS & Green NIPDAU | SN N/ A for Pkg Type Oto 70 LM393P
LM393PE3 ACTIVE PDIP P 8 50 ROHS & SN N/ A for Pkg Type 0to 70 LM393P
Non-Green

LM393PE4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 LM393P
LM393PSR ACTIVE SO PS 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L393
LM393PSRG4 ACTIVE SO PS 8 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L393
LM393PW ACTIVE TSSOP PW 8 150 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L393
LM393PWG4 ACTIVE TSSOP PW 8 150 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L393
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
LM393PWR ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 L393
LM393PWRG3 ACTIVE TSSOP PW 8 2000 ROHS & Green SN Level-1-260C-UNLIM Oto70 L393
LM393PWRG4 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L393 -

Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF LM2903, LM2903B, LM293 :
o Automotive : LM2903-Q1, LM2903B-Q1

« Enhanced Product : LM293-EP

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

LM193DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903AVQDR SOIC D 8 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
LM2903AVQDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1

LM2903AVQDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903AVQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903AVQPWRGA4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903BIDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
LM2903BIDGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM2903BIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903BIDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
LM2903BIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903DGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM2903DGKR VSSOP DGK 8 2500 330.0 12.4 5.3 34 1.4 8.0 12.0 Q1
LM2903DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903DR SOIC D 8 2500 330.0 12.8 6.4 5.2 21 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

LM2903DR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903DR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
LM2903DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903DRG3 SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM2903DRG4 SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903DRG4 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
LM2903DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903PSR SO PS 8 2000 330.0 16.4 835 | 6.6 24 | 12.0 | 16.0 Q1
LM2903PWR TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
LM2903PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903PWRG3 TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
LM2903PWRG4 TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
LM2903QDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903VQDR SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
LM2903VQDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2903VQDRG4 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
LM2903VQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903VQPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2903VQPWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM293ADGKR VSSOP | DGK 8 2500 330.0 124 5.3 3.3 1.3 8.0 | 12.0 Q1
LM293ADGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM293ADGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
LM293ADR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293ADR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
LM293ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293ADR SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM293ADR SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293ADRG4 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
LM293ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293ADRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293DGKR VSSOP | DGK 8 2500 330.0 124 5.3 34 14 8.0 | 12.0 Q1
LM293DGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM293DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293DR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293DR SOIC D 8 2500 330.0 12.8 6.4 5.2 21 8.0 | 12.0 Q1
LM293DRG3 SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM293DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293DRG4 SOoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM293DRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM293DRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM393ADGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.3 13 8.0 12.0 Q1
LM393ADGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM393ADR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADR SoIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393ADRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393APSR SO PS 8 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
LM393APWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393APWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393APWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393APWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393BIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN

LM393BIDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM393BIDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393BIDSGR WSON DSG 8 3000 180.0 8.4 23 23 1.15 4.0 8.0 Q2
LM393BIPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM393DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM393DR SolIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM393DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393DR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393DR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393DRG3 SolIC D 8 2500 330.0 15.4 6.4 5.2 21 8.0 12.0 Q1
LM393DRG3 SOIC D 8 2500 330.0 12.8 6.4 5.2 2.1 8.0 12.0 Q1
LM393DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393DRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393DRG4 SolIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
LM393DRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM393PSR SO PS 8 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
LM393PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393PWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393PWRG3 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM393PWRG4 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM193DR SOIC D 8 2500 350.0 350.0 43.0
LM2903AVQDR SoIC D 8 2500 340.5 336.1 25.0
LM2903AVQDR SolIC D 8 2500 340.5 338.1 20.6
LM2903AVQDRG4 SOIC D 8 2500 340.5 338.1 20.6
LM2903AVQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2903AVQPWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM2903BIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM2903BIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM2903BIDR SOIC D 8 2500 340.5 336.1 25.0
LM2903BIDSGR WSON DSG 8 3000 210.0 185.0 35.0
LM2903BIPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2903DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM2903DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM2903DR SOIC D 8 2500 340.5 338.1 20.6
LM2903DR SOIC D 8 2500 364.0 364.0 27.0
LM2903DR SOIC D 8 2500 356.0 356.0 35.0
LM2903DR SOIC D 8 2500 356.0 356.0 35.0
LM2903DR SOIC D 8 2500 340.5 338.1 20.6
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM2903DRG3 SOIC D 8 2500 364.0 364.0 27.0
LM2903DRG4 SOIC D 8 2500 340.5 338.1 20.6
LM2903DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM2903DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM2903DRG4 SOIC D 8 2500 340.5 336.1 25.0
LM2903PSR SO PS 8 2000 356.0 356.0 35.0
LM2903PWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2903PWR TSSOP PW 8 2000 364.0 364.0 27.0
LM2903PWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2903PWRG3 TSSOP PW 8 2000 364.0 364.0 27.0
LM2903PWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM2903QDRG4 SOIC D 8 2500 350.0 350.0 43.0
LM2903VQDR SOIC D 8 2500 340.5 338.1 20.6
LM2903VQDR SoIC D 8 2500 340.5 338.1 20.6
LM2903VQDRG4 SOIC D 8 2500 340.5 338.1 20.6
LM2903VQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2903VQPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM2903VQPWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM293ADGKR VSSOP DGK 8 2500 370.0 355.0 55.0
LM293ADGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM293ADGKR VSSOP DGK 8 2500 358.0 335.0 35.0
LM293ADR SoIC D 8 2500 356.0 356.0 35.0
LM293ADR SolIC D 8 2500 340.5 336.1 25.0
LM293ADR SOIC D 8 2500 340.5 338.1 20.6
LM293ADR SOIC D 8 2500 364.0 364.0 27.0
LM293ADR SoIC D 8 2500 356.0 356.0 35.0
LM293ADRG4 SolIC D 8 2500 356.0 356.0 35.0
LM293ADRG4 SOIC D 8 2500 356.0 356.0 35.0
LM293ADRG4 SOIC D 8 2500 340.5 338.1 20.6
LM293ADRG4 SoIC D 8 2500 340.5 336.1 25.0
LM293DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM293DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM293DR SOIC D 8 2500 356.0 356.0 35.0
LM293DR SoIC D 8 2500 356.0 356.0 35.0
LM293DR SolIC D 8 2500 364.0 364.0 27.0
LM293DRG3 SOIC D 8 2500 364.0 364.0 27.0
LM293DRG4 SOIC D 8 2500 340.5 338.1 20.6
LM293DRG4 SoIC D 8 2500 340.5 336.1 25.0
LM293DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM293DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM393ADGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM393ADGKR VSSOP DGK 8 2500 346.0 346.0 35.0
LM393ADGKR VSSOP DGK 8 2500 358.0 335.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM393ADR SOIC D 8 2500 340.5 338.1 20.6
LM393ADR SOIC D 8 2500 340.5 336.1 25.0
LM393ADR SOIC D 8 2500 356.0 356.0 35.0
LM393ADR SOIC D 8 2500 356.0 356.0 35.0
LM393ADR SOIC D 8 2500 364.0 364.0 27.0
LM393ADRG4 SOIC D 8 2500 340.5 336.1 25.0
LM393ADRG4 SOIC D 8 2500 340.5 338.1 20.6
LM393ADRG4 SOIC D 8 2500 356.0 356.0 35.0
LM393ADRG4 SOIC D 8 2500 356.0 356.0 35.0
LM393APSR SO PS 8 2000 356.0 356.0 35.0
LM393APWR TSSOP PW 8 2000 356.0 356.0 35.0
LM393APWR TSSOP PW 8 2000 356.0 356.0 35.0
LM393APWR TSSOP PW 8 2000 364.0 364.0 27.0
LM393APWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
LM393BIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
LM393BIDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM393BIDR SOIC D 8 2500 340.5 336.1 25.0
LM393BIDSGR WSON DSG 8 3000 210.0 185.0 35.0
LM393BIPWR TSSOP PW 8 2000 356.0 356.0 35.0
LM393DGKR VSSOP DGK 8 2500 366.0 364.0 50.0
LM393DGKR VSSOP DGK 8 2500 364.0 364.0 27.0
LM393DR SOIC D 8 2500 356.0 356.0 35.0
LM393DR SOIC D 8 2500 340.5 338.1 25.0
LM393DR SOIC D 8 2500 356.0 356.0 35.0
LM393DR SOIC D 8 2500 340.5 338.1 20.6
LM393DRG3 SOIC D 8 2500 333.2 345.9 28.6
LM393DRG3 SOIC D 8 2500 364.0 364.0 27.0
LM393DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM393DRG4 SOIC D 8 2500 340.5 338.1 20.6
LM393DRG4 SOIC D 8 2500 356.0 356.0 35.0
LM393DRG4 SOIC D 8 2500 340.5 336.1 25.0
LM393PSR SO PS 8 2000 356.0 356.0 35.0
LM393PWR TSSOP PW 8 2000 356.0 356.0 35.0
LM393PWR TSSOP PW 8 2000 364.0 364.0 27.0
LM393PWRG3 TSSOP PW 8 2000 364.0 364.0 27.0
LM393PWRG4 TSSOP PW 8 2000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM2903D D SoIC 8 75 506.6 8 3940 4.32
LM2903D D SoIC 8 75 507 8 3940 4.32
LM2903DE4 D SoIC 8 75 506.6 8 3940 4.32
LM2903DE4 D SoIC 8 75 507 8 3940 4.32
LM2903DG4 D SoIC 8 75 506.6 8 3940 4.32
LM2903DG4 D SoIC 8 75 507 8 3940 4.32
LM2903P P PDIP 8 50 506 13.97 11230 4.32
LM2903QD D SoIC 8 75 505.46 6.76 3810 4
LM2903QDG4 D SoIC 8 75 505.46 6.76 3810 4
LM293AD D SoIC 8 75 506.6 8 3940 4.32
LM293AD D SOIC 8 75 507 8 3940 4.32
LM293ADE4 D SoIC 8 75 506.6 8 3940 4.32
LM293ADE4 D SoIC 8 75 507 8 3940 4.32
LM293D D SoIC 8 75 506.6 8 3940 4.32
LM293D D SOIC 8 75 507 8 3940 4.32
LM293P P PDIP 8 50 506 13.97 11230 4.32
LM293P P PDIP 8 50 506.1 9 600 5.4
LM293PE4 P PDIP 8 50 506.1 9 600 5.4
LM293PE4 P PDIP 8 50 506 13.97 11230 4.32
LM393AD D SoIC 8 75 507 8 3940 4.32
LM393AD D SoIC 8 75 506.6 8 3940 4.32
LM393ADE4 D SoIC 8 75 506.6 8 3940 4.32
LM393ADE4 D SOIC 8 75 507 8 3940 4.32
LM393ADG4 D SoIC 8 75 506.6 8 3940 4.32
LM393ADG4 D SoIC 8 75 507 8 3940 4.32
LM393AP P PDIP 8 50 506 13.97 11230 4.32
LM393AP P PDIP 8 50 506.1 9 600 54
LM393APE4 P PDIP 8 50 506.1 600 54
LM393APE4 P PDIP 8 50 506 13.97 11230 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM393D D SOIC 8 75 506.6 8 3940 4.32
LM393D D SoIC 8 75 507 8 3940 4.32
LM393DE4 D SoIC 8 75 507 8 3940 4.32
LM393DE4 B) SoIC 8 75 506.6 8 3940 4.32
LM393DG4 D SOIC 8 75 507 8 3940 4.32
LM393DG4 D SoIC 8 75 506.6 8 3940 4.32
LM393P P PDIP 8 50 506.1 9 600 54
LM393P P PDIP 8 50 506 13.97 11230 4.32
LM393PE3 P PDIP 8 50 506.1 9 600 5.4
LM393PE4 P PDIP 8 50 506 13.97 11230 4.32
LM393PW PW TSSOP 8 150 530 10.2 3600 35
LM393PWG4 PW TSSOP 8 150 530 10.2 3600 35
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

PS (R-PDS0O-G8) PLASTIC SMALL-OUTLINE PACKAGE

] [ e

indd 1

T 0, 15 NOM
560 820
500 7,40

O|O

o [ e (B
_V—ZOOMAX 1 \/

4040063/C 03/03

NOTES: A, All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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LAND PATTERN DATA

PS (R—PDSO-G8) PLASTIC SMALL OUTLINE

Stencil Openings

Example Board Layout (Note D
(Note C)
. —» ~—8x0,55
»\ ‘<— xT, ‘ ‘<— 6x1,27
HHd 75 A H HJ&
7.40 7,40

(oA ik

[ Example

‘ Non Soldermask Defined Pad

/ . Example

i Pad Geometry
(See Note C)

Example
Non—Solder Mask Opening
(See Note E)

\\ S [— /

Al Around //

4212188/A 09/11

All linear dimensions are in millimeters.

NOTES: A

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.
D

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o.10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—-187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I 7 PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
N ERE
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height
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NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
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NOT TO SCALE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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’ PACKAGE OUTLINE
DDF0008A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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DDFO0008A

EXAMPLE BOARD LAYOUT
SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

OPENING

SOLDER MASK:

8X (1.05)

NON SOLDER MASK
DEFINED

LAND PATTERN EXAMPLE
SCALE:15X
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\ f METAL SOLDER MASK‘\ i OPENING
—————fr = -,]

SOLDER MASK DETAILS

SOLDER MASK
DEFINED
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DDFO0008A SOT-23 - 1.1 mm max height

PLASTIC SMALL OUTLINE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

v (R0.05) TYP

4222047/B 11/2015

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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