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Vo LR HBIE AT
louT = 50pA 100 150 mv
FEEL—/L (V-) lout = 1MA 0.75 1 v
Vg =5V, RL < 10kQ, (V=) (2 Ta = —40°C~+125°C 5 200 mv
Vg =15V, Vo =V-Vp = v—z(1) 20 -30
v T = -40°C~+125°C -10
. mA
lo A Vg =15V, Vg = V+, Vp = S 10 20
v T = —40°C~+125°C 5
Vip = -1V, Vg = (V=) + 200mV 60 100 uA
Isc SR Vg = 20V, (V+) = 10V, (V-) =-10V, Vo = 0V +40 60| mA
Cloap | ARIEAMRTAT 100 pF
Ro B —7 B f=1MHz, lo = 0A 300 Q
R
8 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: LM2904-Q1 LM2904B-Q1 LM2904BA-Q1


https://www.ti.com/product/ja-jp/lm2904-q1?qgpn=lm2904-q1
https://www.ti.com/product/ja-jp/lm2904b-q1?qgpn=lm2904b-q1
https://www.ti.com/product/ja-jp/lm2904ba-q1?qgpn=lm2904ba-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSGZ8
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSGZ8K&partnum=LM2904-Q1
https://www.ti.com/product/ja-jp/lm2904-q1?qgpn=lm2904-q1
https://www.ti.com/product/ja-jp/lm2904b-q1?qgpn=lm2904b-q1
https://www.ti.com/product/ja-jp/lm2904ba-q1?qgpn=lm2904ba-q1

13 TEXAS
INSTRUMENTS

www.tij.co.jp

LM2904-Q1, LM2904B-Q1, LM2904BA-Q1
JAJSGZBK — MAY 2003 — REVISED APRIL 2022

7.5 ETEH - LM2904B-Q1 KLU LM2904BA-Q1 (continued)
Vg = (V4+) - (V-) = 5V~36V (£2.5V~+18V), Ta = 25°C. Veom = Vout = Vs/2. R = 10k % Vg/2 IR L= B4

(FriZREak D72 RY)

IRIA—F

TANRME

BoME ARHEE BRAE

LA

la HAS SRR (77 1 ldHT=D)

Vs =5V, Ip = 0A

Vg =36V, Ip = 0A

Ta =-40°C~+125°C

300 460

800

A

(1) FMEIPEELET,
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7.6 ESAYEME : LM2904-Q1. LM2904AV-Q1, LM2904V-Q1
Vg = (V+) - (V=) = 5V, T = 25°C, R = 10kQ % V— [ L7254 (FICFRER D72 RD),

RTA— \ FAMAED | mone mmw Rocw| 4
7y NEBE
LM2904-Q1, 3 7
LM2904V-A1 207 .
. Vg = BV~ KA Ta =-40°C~125°C +10
V, T N M i
os ANF 7y NEE Vo = OV. Vo = 1.4V ” o m
LM2904AV-Q1
Ta = —40°C~125°C +4
dVogldr  ASA 7By MEERIZ R Ta =-40°C~125°C +7 uviec
ANA7 2y NEELEIRELEE OB By
PSRR (MVi/AVe) Vg = 5V~30V 65 100 dB
Vo1/Vor Fxil-tL—vay f = 1kHz~20kHz 120 dB
A BER
(V-) (V+)-15
Vem [ A A Vg = 5V~fg KfiE \Y
Ta = -40°C~125°C (V-) (V4)-2
CMRR [FIFRE SRR 2k Vg = 5V~ KA, Voy = OV 65 80 dB
ATISAT REH
20 -250
Is AT A B Vo = (V-) + 1.4V nA
Ta =—40°C~125°C -500
2 50
LM2904-Q1
Ta =—40°C~125°C 300
los AI1A 7 bEii Vo = (V-) + 1.4V nA
LM2904AV-Q1, 2 50
LM2904V-Q1 |1, = 40°C~125°C 150
dips/dy  ASiA 7y hETRRI 7R Ta =-40°C~125°C 10 pAIFC
J4X
€n AFVEBIE ) A R E f=1kHz 40 nVAHz
BAn—F A
) Vg = 15V, Vg = (V=) + 1V ~ (V=) + 11V, R 2 2kQ. (V-) IZ 25 100
AoL BN —TBES A AT N N VimV
Hifoi Ta =—-40°C~125°C 15
JRRREE
GBW bR o7 MHz
SR A—L—h G=+1 0.3 Vlius
M7
R, 2 10kQ Vs-1.5
Vs = IR, 4
R, = 2kQ
LM2904-Q1
Vg = 3 )
EL—1L R, 2 10kQ v
B ) N Ta = -40°C~125°C
Vo LU HEIEH A7 Vs = fic KA. 8 6
LM2904Av-Q1, |RL=2kQ
LM2904V-Q1 Vs = R, 5 4
R, 2 10kQ
_ Vs =5V, A0 19
fL—L R, < 10KO Ta = —40°C~125°C 5 20| mv
-20 -30
Vg=15V,.Vo=V-,Vp=1V |[V—x
Ta =—40°C~125°C -10
mA
- _ 10 20
lo A xs _1?& Vo=V, D
iD=~ Ta = —40°C~125°C 5
LM2904-Q1 30
Vip = -1V, Vg = (V=) + 200mV 7y
LM2904AV-Q1, LM2904V-Q1 12 40
Isc Rk BT Vs =10V, Vg = Vg/2 +40 60| mA
R
Vo = Vs/2, lo = 0A 350 600
la 7T DN Ta=—-40C~125C KA
Vs = B AfE, Vo = KT 12, 10 = 0A 500 1000

(1) FRZEEROIRNRY T CTORMEIZEr R AT EE CRIESILET, TANA R TO Vg O KEIZ, LM2904-Q1 Tl 26V, LM2904AV-
Q1/LM2904V-Q1 Ti% 32V T,
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7.7 KRS

[RFEHIRHE | 23313, LM2904B-Q1 351518 LM2904BA-Q1 (it S ET, TEIEH: 227 ar OF — 213 IRDEAET
IVAELELT=, Ta = 25°C. Vg = 36V (£18V). Vow = Ve/2. RLoap = 10kQ % Vg/2 I8z (BRI Ak 72 BEY),

7T T T T — T T T 1 Or—T—T T T T T T T T 1
18 — 27
16 24
14 21
£ 12 £ 18
[4 ®
£ 10 L 15
£ 8 g 12
< <
6 9
4 6
2 3
| 1 | L
0 0 1 I 1 I
-1800 -1200 -600 0 600 1200 1800 0 025 05 075 1 125 15 175 2 225 25 275
Offset Voltage (uV) Offset Voltage Drift (uV/°C)
71. 7ty NEEOE RS 72. 7%y MEERY T bOSH
750 500
450 300
s s
2 =2
o 150 ° 1007’——
g &
35 5
> >
3 -150 3 -100 /\<
5 5 —
% T~
-450 -300
/ “
-750 -500
-40 -20 0 20 40 60 80 100 120 -18 -12 -6 0 6 12 17
Temperature (°C) Common-Mode Voltage (V)
7-3. 77ty MEELRE L DR 7-4. 77ty FEELRABEEE L DORR
90 100 70
— G=1
_ — G=10
) @ 5 G =100
& = G =1000
£ g 40 G=-1
@]
Q o g 30
i3 ~ &
© [0 =
= a c 20
> c z_
5] al g 10
o -
[ - 0
S )
2 o \
o o \
) —— Gain (dB) -20
10— Phase (°) 0
-20 -10 -30
1k 10k 100k 1™ 1k 10k 100k 1™
Frequency (Hz) Frequency (Hz)
7-5. BV —T D51 > B LU & Al & DR 7-6. IV—T D51 > L RiEE L DB
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7.7 KF[HIFE (continued)

TR F I |23 a1, LM2904B-Q1 #5108 LM2904BA-Q1 (il St Ed, THRFERIEE £ 7o ar OF — 213, IROSEMT
IVSEL E L7, Ta = 25°C. Vg = 36V (218V). Vom = Ve/2. Rioap = 10kQ % Vg/2 (2856 (BRI TR D720 D),

5 120
— I+
— lg- 100
g -7.5 3 80
5 5
3 10 O 40
n Q
oy (7}
@ 5 20
3 -
Q. =3
£ 125 g o
-20
-15 -40
20 15 -10 -5 0 5 10 15 20 20 15 -10 -5 0 5 10 15 20
Common-Mode Voltage (V) Common-Mode Voltage (V)
7-71. AWNA 7 AEREREBEE OBR 7-8. ANF 7ty MERERHEERE S DOBZR
-6 0.06
-7 0.045
< <
g 3
£ 3 & 0.03
= ]
3 9 S 0015
2 3
m — g+ 30:
5 10| — 1s- 5 0
= a
£ £
-11 -0.015
-12 -0.03
-40 -10 20 50 80 110 130 -40 -10 20 50 80 110 130
Temperature (°C) Temperature (°C)
7-9. AAINA T AEF &BEE DB 7-10. ANhFA 7ty MER & BE S DBF
v+ (V=) +18V
— —40°C
_ — 25°C
e (V=) +15V 125°C
(V+) =3V
b S (V=) +12V
(] (0]
g g
E (V+)-6V g (V-)+9V
=] 5
g g
E 3 (V-)+eV
(V+) -9V
— —40°C (V-)+3V
— 25°C
125°C L ——-
(V+)-12V V-
0 10 20 30 40 50 0 5 10 15 20 25 30 35 40
Output Current (mA) Output Current (mA)
7-M. HWHEERA ¥ LHAEREDEER (V—X) 712. HOBERA D EHNBREDBER (> 0)
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7.7 KF[HIFE (continued)

TR F I |23 a1, LM2904B-Q1 #5108 LM2904BA-Q1 (il St Ed, THRFERIEE £ 7o ar OF — 213, IROSEMT
IVSEL E L7, Ta = 25°C. Vg = 36V (218V). Vom = Ve/2. Rioap = 10kQ % Vg/2 (2856 (BRI TR D720 D),

100 120
— PSRR+
%0 — PSAR- T 445
g 70 J\ g 110
« S
c 60 5 105
('_8) 50 )
[,:“ 40 § 100
s =
@ 30 é 95
20
5 90
10 o
0 85
1k 10k 100k 1M -40 -10 20 50 80 110 130
Frequency (Hz) Temperature (°C)
7-13. CMRR LU PSRR & FEiE#H & DBR 7-14. @iERRELEE
BE L DR (dB)
-118 1.6
o 1.2
z
5 19 0.8
E:
- 04
S 120 =
8 2
[0) (o))
x S 04
2 121 S}
3 0.8
7]
2 122 -1.2
(o)
o -1.6
-123 -2
40 20 0 20 40 60 80 100 120 140 0 1 2 3 4 5 6 7 8 9 10
Temperature (°C) Time (s)
Vg = 5V~36V
7-15. BB AL & REE & DB (dB) 7-16. 0.1Hz~10Hz D / A X
100 -32
= 20| 1oke
% 90 40— 2k
E 80 -48
Z 70 -56
[z —~
8 60 g o
© z 72
§ 50 é o
& 40 o
? 30 -88
g -96
o 20
= -104
s 10 112 aman
0 100 1k 10k
10 100 1k 10k 100k Frequency (Hz)
Frequency (Hz)
G =1, f=1kHz, BW = 80kHz,
VOUT = 10Vpp\ RL % V- ﬂ:j:;r{fﬁj_:ﬁ
2] - X Gl y Ez N 3 HE
717. A HBE/ A ADARY FIVERE & Bik#E L D% 7-18. THD+N H & FEiES & DBE. G =1
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7.7 KRBV (continued)

[RFEHRHE | 23 213, LM2904B-Q1 35508 LM2904BA-Q1 (it S ET, TNEIE: 27 ar OF — 213 IRDEAET
IVAELELT=, Ta = 25°C. Vg = 36V (£18V). Vom = Ve/2. RLoap = 10kQ % Vg/2 (CHEkE (BRI Rk 72 BEY),

.32 -30
— 10 kQ
40| — 2kQ -40
48 -50
56 __ 60
o o
2 64 2 70
z z
+ +
a -72 a -80
T T
[= [=
-80 -90
-88 -100
-96 -110 | — 10kQ
— 2kQ
-104 -120
100 1k 10k 0.001 0.01 0.1 1 10 20
Frequency (Hz) Amplitude (Vpp)
G =-1, f=1kHz, BW = 80kHz, G =1, f=1kHz, BW = 80kHz,
Vour = 10Vpp. R % V— (2426 RL % V= I fii
8-3 =M
7-19. THD+N L & RiB# & DBAfR. G =1 7-20. THD+N & HAIRIEE DBIR, G=1
-20 460
-35 430
£
50 = 400
s &
z 65 3 370
o 5
Y é 340
=}
a
-95 310
— 10kQ
— 2kQ
-110 280
0.001 0.01 0.1 1 10 20 3 9 15 21 27 33 36
Amplitude (Vpp) Supply Voltage (V)
G =-1, f=1kHz, BW = 80kHz,
R, % V- (28
[X] 8-3 &R
7-21. THD+N & AIRIE L DBIfR, G =-1 7-22. gt Eif L EREE L OB
600 500
N — Vg =36V
Té 540 T VeTH @
% g’ 400
E 480 -§-
o] E
= 420 3 300
2 5
5 o
O 360 g
g 3 200
3 c
2 300 g
3 ] IS
240 100
-40 -20 0 20 40 60 80 100 120 1k 10k 100k 1M
Temperature (°C) Frequency (Hz)
7-23. BEET R LB & DR 7-24. BIV—THAhA  E—F R EABEH EDOBR
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7.7 KF[HIFE (continued)

MRFBAVFEME BV a1X, LM2904B-Q1 3310 LM2904BA-Q1 (2 SV ET, [REBFRE B Va7 — 21 IROFEMET

W%Libf:e TA =25°C, VS =36V (i']SV)\ VCM = Vs/2\ RLOAD =10kQ % Vs/2 ﬁ:%%ﬁ (%ﬂ:gﬂﬁ@fﬁb ‘KED)O

44

40

—— Overshoot (+)
—— Overshoot (-)

36
32
28
24

Overshoot (%)

40 80 120
Capacitance load (pF)

160 200 240 280 320 360

G=1.100mV H A7y R =A—7

7-25. IMEBFA—/X—2a— BB AREDOBAER

Overshoot (%)

18
—— Overshoot (+)
16 | — Overshoot (-)
14
12
10
8
6
4
2
0
40 80 120 160 200 240 280 320 360

Capacitance load (pF)
G =-1,100mV HHATFv 7 R =4 —7
7-26. IMEBA—N—2a— L BEBHATEOBR

Time (us)

G=1\RL=T“_‘7O:/

7-29. MEBRT v TI&E. G=1

60 20
— Input
57 —— Output
54
10
= 51
g5 %
2 4 @ 0
g S
e
& 39
-10
36
33
30 -20
0 40 80 120 160 200 240 280 320 360 0 200 400 600 800 1000
Capacitance Load (pF) Time (us)
G=-10
7-27. SR — PV LBREATE & DOBR 7-28. BEFH S DEE
10 10
7.5 7.5
5 5
S 25 S 25
£ £
S 0 g 0
8 2
g 25 S 25
-5 -5
-7.5 — Input 7.5 — Input
— Output —— Output
-10 -10
0 20 40 60 80 100 0 20 40 60 80 100

Time (us)

G =—1\ RL =j—“_‘70:/\ RFB = 10K
8-3 B
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7.7 KF[HIFE (continued)

[RFEHRHE | 23 213, LM2904B-Q1 35508 LM2904BA-Q1 (it S ET, TNEIE: 27 ar OF — 213 IRDEAET
IVAELELT=, Ta = 25°C. Vg = 36V (£18V). Vom = Ve/2. RLoap = 10kQ % Vg/2 (CHEkE (BRI Rk 72 BEY),

20 40
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13.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.

134 YR—F - UY—2

TI E2E™ HR—h « 7+ —F A%, TP =T DRREEEF DRI LRI T Mo 28— MBI ) B2
BHZENTEDGHT T, BEFEOREZRBELZD MB OEMZLNTH2E T, iREF CHE R T2 RIS D
LINTEET,

Vo8N TWAIrTovid, S TAEE ICLY ., Bk FERESN 2D T, ZNSIE Tl o258
DT, LT Tl O AfFZ ML= D TIEHD EE Ao TI O ASEEZSRL TSN,

13.5 BiE

TI E2E™ is a trademark of Texas Instruments.
T RTOREET, ENENDOFAEITRBLES,
13.6 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

\ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

13.7 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

LM2904AVQDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQDRG4Q1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ

LM2904AVQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ

LM2904AVQDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ

LM2904AVQDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQPWRG4Q1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ

LM2904AVQPWRG4Q1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQPWRG4Q1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ

LM2904AVQPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQPWRQ1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ

LM2904BAQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2EMB
LM2904BAQDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2EMB
LM2904BAQDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2EMB

LM2904BAQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BA

LM2904BAQDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BA

LM2904BAQDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BA

LM2904BAQPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 294BAQ
LM2904BAQPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 294BAQ
LM2904BAQPWRQ1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 294BAQ

LM2904BQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 277ZB
LM2904BQDGKRQ1.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 27ZB
LM2904BQDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 277B

LM2904BQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ
LM2904BQDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ
LM2904BQDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ
LM2904BQPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ

LM2904BQPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ©)

LM2904BQPWRQ1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ

LM2904BTQDGKRQ1 Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 4BTQ

LM2904BTQDGKRQ1.B Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 4BTQ
LM2904BTQDRQ1 Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904TQ
LM2904BTQDRQ1.B Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904TQ
LM2904BTQPWRQ1 Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904BT
LM2904BTQPWRQ1.B Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904BT
LM2904QDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QDRG4Q1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904Q1
LM2904QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 29040Q1
LM2904QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QPWRG4Q1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904Q1
LM2904QPWRG4Q1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 29040Q1
LM2904QPWRG4Q1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904Q1
LM2904QPWRQ1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 29040Q1
LM2904VQDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ
LM2904VQDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ
LM2904VQDRG4Q1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904VQ
LM2904VQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VvVQ1
LM2904VQDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ1
LM2904VQDRQ1.B Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ1
LM2904VQPWRG4Q1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904VQ
LM2904VQPWRG4Q1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ
LM2904VQPWRG4Q1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ
LM2904VQPWRQ1 Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ
LM2904VQPWRQ1.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 2904VQ
LM2904VQPWRQ1.B Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ
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@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |_ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TI'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 TI 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.

OTHER QUALIFIED VERSIONS OF LM2904-Q1, LM2904B-Q1, LM2904BA-Q1 :
o Catalog : LM2904, LM2904B, LM2904BA

o Enhanced Product : LM2904-EP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

e 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
% A |
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)
LM2904AVQDRG4Q1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQDRG4Q1 SOIC D 8 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQDRQ1 SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQPWRG4Q1 | TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904AVQPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904BAQDGKRQ1 | VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
LM2904BAQDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904BAQPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904BQDGKRQ1 VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
LM2904BQDGKRQ1 VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
LM2904BQDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904BQPWRQ1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904BTQDGKRQ1 [ VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
LM2904BTQDRQ1 SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904BTQPWRQ1 TSSOP PW 8 3000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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LM2904VQPWRG4Q1 | TSSOP PW
LM2904VQPWRQ1 TSSOP PW

2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
2000 330.0 12.4 7.0 3.6 1.6 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)

LM2904QDRG4Q1 SOoIC D 8 2500 330.0 125 6.4 5.2 2.1 8.0 12.0 Q1
LM2904QDRG4Q1 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
LM2904QDRQ1 SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
LM2904QDRQ1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904QPWRG4Q1 TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904QPWRQ1 TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
LM2904VQDRG4Q1 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904VQDRG4Q1 SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
LM2904VQDRQ1 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904VQDRQ1 SOIC D 8 2500 330.0 125 6.4 5.2 21 8.0 | 12.0 Q1

8

8
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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)

LM2904AVQDRG4Q1 SOIC D 8 2500 340.5 338.1 20.6
LM2904AVQDRG4Q1 SOoIC D 8 2500 340.5 338.1 20.6
LM2904AVQDRQ1 SolIC D 8 2500 353.0 353.0 32.0
LM2904AVQDRQ1 SOIC D 8 2500 340.5 338.1 20.6
LM2904AVQPWRG4Q1 TSSOP PW 8 2000 353.0 353.0 32.0
LM2904AVQPWRQ1 TSSOP PW 8 2000 353.0 353.0 32.0
LM2904BAQDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
LM2904BAQDRQ1 SOIC D 8 2500 340.5 338.1 20.6
LM2904BAQPWRQ1 TSSOP PW 8 2000 353.0 353.0 32.0
LM2904BQDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
LM2904BQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904BQDRQ1 SOIC D 8 2500 353.0 353.0 32.0
LM2904BQPWRQ1 TSSOP PW 8 2000 353.0 353.0 32.0
LM2904BTQDGKRQ1 VSSOP DGK 8 2500 353.0 353.0 32.0
LM2904BTQDRQ1 SolIC D 8 3000 340.5 338.1 20.6
LM2904BTQPWRQ1 TSSOP PW 8 3000 353.0 353.0 32.0
LM2904QDRG4Q1 SOIC D 8 2500 340.5 338.1 20.6
LM2904QDRG4Q1 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)

LM2904QDRQ1 SoIC D 8 2500 353.0 353.0 32.0
LM2904QDRQ1 SoIC D 8 2500 340.5 338.1 20.6
LM2904QPWRG4Q1 TSSOP PwW 8 2000 353.0 353.0 32.0
LM2904QPWRQ1 TSSOP PwW 8 2000 353.0 353.0 32.0
LM2904VQDRG4Q1 SoIC D 8 2500 340.5 338.1 20.6
LM2904VQDRG4Q1 SoIC D 8 2500 353.0 353.0 32.0
LM2904VQDRQ1 SoIC D 8 2500 340.5 338.1 20.6
LM2904VQDRQ1 SoIC D 8 2500 353.0 353.0 32.0
LM2904VQPWRG4Q1 TSSOP Pw 8 2000 353.0 353.0 32.0
LM2904VQPWRQ1 TSSOP PW 8 2000 353.0 353.0 32.0
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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.
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height
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SOLDER MASK DETAILS
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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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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¥ 1
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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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
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8
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DETAIL A
TYPICAL

4221848/A 02/2015

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
SMALL OUTLINE PACKAGE
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SCALE:10X
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SOLDER MASK DETAILS
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

4221848/A 02/2015

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
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE
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0.05
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4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. 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.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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