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SOIC (8) 4.90mm x 3.90mm
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5 BB R

BT R FREERA | | pooc mosmit) | (257 Mmme ) | 20N EMI B s
LM2904B-Q1 3V % 36V -40°C % 125°C 3mV 300pA I3 D. DGK. PW
LM2904BA-Q1 3V % 36V -40°C % 125°C 2mV 300pA I3 D. DGK. PW
LM2904-Q1 3VAE26V -40°C % 125°C mVv 350upA 5 D. PW
LM2904V-Q1 3VAE3R2YV -40°C % 125°C mVv 350pA 5 D. PW
LM2904AV-Q1 3VAE3R2YV -40°C % 125°C 2mV 350pA i D. PW

Submit Document Feedback

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

Copyright © 2022 Texas Instruments Incorporated



13 TEXAS

INSTRUMENTS LM2904-Q1, LM2904B-Q1, LM2904BA-Q1
www.ti.com.cn ZHCSJF1K - MAY 2003 - REVISED APRIL 2022
6 5| A EAMThRE

( )

O
outt [] s | ] v+
iNt- [ 7 | ] out
N+ [ 6 |_] IN2-
v- (] 5 1] N2+
L J
Not to scale
& 6-1. D. DGK fil PW #3&
8 5|l SOIC. VSSOP #1 TSSOP
THAL
# 6-1. 51 TR
)i
110 o
E2 WS

IN1T - 2 | SN
INT+ 3 | EHA
IN2 - 6 I UIETPN
IN2+ 5 I TEHIA
oUT1 1 0 i
ouT2 7 0 Bt
V- 4 — B (FRAK ) FEYREHHL (6T R YR )
V+ 8 — iE (e ) HIR

(1) ARBIAIIRLBRNBAEL 2

&35 5,

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback

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

5



LM2904-Q1, LM2904B-Q1, LM2904BA-Q1
ZHCSJF1K - MAY 2003 - REVISED APRIL 2022

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7 HH&

7.1 Xt RAEE
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BME B i

LM2904B-Q1. LM2904BA-Q1 40

HEHEE , Vs=([V+] - [V-)) LM2904V-Q1. LM2904AV-Q1 32 \
LM2904-Q1 26
LM2904B-Q1. LM290BA-Q1. 32 32

ZAMARIE | Vip @ LM2904V-Q1. LM2904AV-Q1 v
LM2904-Q1 - 26 26
LM2904B-Q1. LM2904BA-Q1 -0.3 40
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7.3 BUUBAT A

FE AR FEVE I A AT ((BRIAESI SN )

B/ME BANE| AL
LM2904B-Q1. LM2904BA-Q1 3 36
Vs HYEHEE , Vs =(V+] - [V-]) LM2904AV-Q1. LM2904V-Q1 3 30 \Y
LM2904-Q1 3 26
Vem i V- (V+) - 2 v
Ta TAER B -40 125 °C
7.4 ARG R
LM2904-Q1. LM2904AV-Q1+ LM20910£)B-Q1\ LM2904BA-Q1. LM2904V-
Rtz D (SOIC) DGK (VSSOP) PW (TSSOP) AL
8 I 8 5| 8 5
Roua 4 B IREE I 124.7 186.1 171.7 °CIW
Royctop)  GEAMFT (T0HE ) #4BH 66.9 771 68.8 °CIW
Ros 25 5% AR R PR 67.9 107.7 99.2 °CIW
b7 45 B IERHIES 5L 19.2 17.2 11.5 °C/W
by 45 28 H R BURFAE S 5L 67.2 106.1 97.9 °C/W
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7.5 S0 - LM2904B-Q1 fl LM2904BA-Q1

fEVg=(V+) - (V-)=5V - 36V (£2.5V - +18V). Ta=25°C. Vom = Vour = Vs/2. Ry =10k (%% Vg/2)
FRAE IS (FRAES A )

5% \ WiRAHE [ mm B R
RiFHEE
+0.3 +3.0
LM2904B-Q1 mV
Ta=-40°C & +125°C +4
Vos NSNS
20| mv
LM2904BA-Q1
Ta=-40°C & +125°C 30| mv
dVos/dr | Hi N2k HUE RS Ta= -40°C & +125°C() +3.5 12| uvrc
PSRR | sy Lt £2 15 pviv
WA, Hi f=1kHz & 20kHz +1 PV
b NG
) V=3V % 36 V (vV-) (V+) - 1.5
Vem LA e T - - \Y
Vg=5V % 36 V Ta= -40°C % +125°C v-) (V+) - 2
gvsg/) SVem=(V*) = ly=3v =z asv 20 100
CMRR | JLgifmiif L Vv
- < < —
Gy TV =T sy s ssy Ta= - 40°C % +125°C 25 316
SNRE R
+10 +35
g A N A 5 PO - nA
Ta= -40°C & +125°C() £50
0.5 4
los LIPS LER - nA
Ta= -40°C % +125°C(1) 5
dlos/dr | i N K HUIET RS TA=-40°C % +125°C 10 pA/'C
T
En YN Ry f=0.1Hz % 10Hz 3 WVpp
e BN R 7 2 f= 1kHz 40 nv/
" ’ e VIHz
SNFEST
MQ ||
yA
Zp =) 10/ 0.1 oF
e Ga ||
i1
Zc JepE 41115 oF
FRERI A
70 140
AoL TFER HE 14 25 Vg =15V ; Vo= 1V & 11V ; R = 10kQ , HEHE (V-) Vimv
Ta= -40°C & +125°C 35
EE LA
GBW 2 AR 1.2 MHz
SR B G=+1 0.5 Vius
®m HREAR FE G=+1,R_=10kQ , C_ = 20pF 56 o
tor ARSI ] VN x 12 > Vg 10 us
ts AL FEIEIAE] 0.1% , Vg =5V, 2V ik , G=+1, C_ = 100pF 4 us
THD+N | Bt 2 30 + W G=+1,f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100k , loyt < +50pA , BW = 80kHz 0.001%
Eokid
louT = 50pA 1.35 1.42
IEHLIEEL (V+) it HLIE= 1 mA 1.4 1.48 \Y
) lout = 5mA( 15 1.61
Vo AR FLSAIL A Fh S A 1 220
louT = 50pA 100 150 mv
SR (V-) it HLIiE= 1 mA 0.75 1 \Y;
Vg=5V , RL < 10kQ #45%%] (V - ) Ta= -40°C % +125°C 5 20| mv
=15V Vg = V- - 20 -30
\=/S1v 18V Vo =V-i Vip | g e
Ta= -40°C & +125°C -10
. mA
lo i HH AL Vs =15V ; Vo =V+: Vip | or) 10 20
=1V T LA -
= Ta= -40°C & +125°C 5
Vip =-1V ; Vg = (V) + 200mV 60 100 LA
Isc SEBE A Vg =20V, (V+) =10V, (V-) =-10V , Vo = 0V +40 +60| mA
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7.5 A FFE - LM2904B-Q1 F1 LM2904BA-Q1 (continued)

fEVg=(V+) - (V-)=5V - 36V (£2.5V - +18V). Ta=25°C. Vom= Vour = Vs/2. Ry =10k (%% Vg/2)
AT (BRAEAA B )

B WA BME RBE BAE| Bfr
Clono | AtEAERIKS) 100 oF
Ro TFER4i i Bl f=1IMHz , Ip = 0A 300 a
MR
V=5V, lop=0A 300 460
la AWK I Th= - 40°C % +125°C VA
Vs =36V, Io=0A 800

(1) DUHRHERE .
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7.6 S5 - LM2904-Q1. LM2904AV-Q1. LM2904V-Q1

EVg=(V+) - (V-)=5V. Ta=25°C. R =10kQ (#EEZE V- ) F&4 TS (BRIEA D)

25 £/ 11 22 B/ME HRE BAE| Bfr
KR
+3 +7
LM2904-Q1. .
LM2904V-A1 E;C- 40°C = +10
s Vg =5V EH KM ;
Vos SN SR LR Vow=0V; Vo= 14V > » mV
LM2904AV-Q1 [T, = _400c %
125°C 4
dVosldr NSk IBHLE IS Thogdes +7 WrC
psrR  WAKBHIESRBGERNER | gy a0y o 100 N
(AVio/ AVs)
Voi/Voz @il 5y f=1kHz & 20kHz 120 dB
S\ HL RIS
v-) (V+) - 15
Vem FEA L RV Vs =5V £ A{H Ti= -40°C & \%
125°C v-) (+) -2
CMRR SR LE Vg =5V EH KM ; Vow =0V 65 80 dB
SNRE
20 250
ls Y N B L Vo=(V-)+14V Ta= -40°C & i nA
155G 500
2 50
LM2904-Q1 Ry
Ta= -40°C &
155G 300
los LPNCST L ER Vo=(V-)+14V 5 o nA
LM2904AV-Q1.
LM2904V-Q1 Ta= -40°C & 150
125°C
= -40°C &
diogfdr AR Thng tes 10 PAIC
Ly
€n i\ FLL R R 7 3 f=1kHz 40 nV/vHz
FEERIY 2
25 100
. o Vs=15V Vo= (V-)+1VE (V-)+ 11V ;R = 2k ,
AoL FEER LR 2 YRR (V) Ta= -40°C & s VimV
125°C
S B
GBW Al SR AR 0.7 MHz
SR JE#ER G=+1 0.3 Vips
th
RL = 10kQ Vs - 15
Vg = i KAH ; 4
RL=2k0
LM2904-Q1
Vg = e KAH ; 3 2
IE ML RL = 10kQ Taz -40°C % v
Vo TR AT 0 Ve R 125°C ;
LM2904AV-Q1, |Ru=2k€
LM2904V-Q1 Ve = BRI ;
RL = 10k© 5 4
N Vg=5V; = -40°C &
GHLL R < 1oKko Thng tes 5 20 mv
20 -30
Vs=15V ; Vo=V - ; Vip=1V | i Ta= -40°C & 10
125°C °
mA
I Vs =15V ; Vo=V 0 2
o i LI s=15V Vo =V+; SN
o Vip = -1V e Ta= -40°C & 5
125°C
Vo= -1V Vo= (V-)+ LM2904-Q1 30 "
200mv LM2904AV-Q1. LM2904V-Q1 12 40
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7.6 HAHRE: 1 LM2904-Q1. LM2904AV-Q1. LM2904V-Q1 (continued)
fEVg=(V+) - (V-)=5V. Ta=25°C. R =10kQ (EHEE V- ) KM TWE (BRIEB4H )

¥ PHRFAE BAME e BocfE|  Hfr
Isc LBt HRLA Vs =10V ; Vo = Vg/2 +40 60| mA
it
Vo =Vg/2; lp=0A [ 350 600
la AR A Tane e = uA
Vg = B KMH ; Vo = BKfA2 ; 1o =0A 500 1000

(1) BRAEAF U, S0 AT R B IR B TS, X5 F LM2904-Q1 , ATt H Bk Vs S8 26V, X+ LM2904AV-Q1/

LM2904V-Q1 N2y 32V,

7.7 BLAVREME

HAVRRPERE /MG T LM2904B-Q1 £ LM2904BA-Q1. BLAYVKRAHHE IR /3 2T Ta = 25°C. Vg =36V (£18V). Viom = Vs/2,

Rioap = 10k Q (JE#EE Vg2 ) 6 (BRIAEAAUM ) .

Temperature (°C)

B 7-3. KRS SRERKRA

T T T T T — T T T 1 T 71T T T T T T T 1
18 | 27
16 24
14 21
e 12 — £ 18
» ®
g 10 g 15
g 8 g 12
<< <
6 9
4 6
2 3
| I 1 . '
0 0 1 [ 1 [
1800  -1200  -600 0 600 1200 1800 0 025 05 075 1 125 15 175 2 225 25 275
Offset Voltage (uV) Offset Voltage Dirift (uV/°C)
B 7-1. KA EAFE TR B 7-2. KA EES S
750 500
450 300 —\
S S
3 !
o 150 o 100 7’——
(=2} (=]
8 8
=) =)
> >
3 150 g 100 /\<
5 5 —
% BN
-450 -300
/‘ “
-750 -500
-40 -20 0 20 40 60 80 100 120 -18 -12 -6 0 6 12 17

Common-Mode Voltage (V)
B 7-4. KA E SRR E R R
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7.7 LAV (continued)

JURURRHE R 408 H T LM2904B-Q1 #1 LM2904BA-Q1. MUAURF R #E 40 36 T- T = 25°C. Vg = 36V (218V). Vom = Vs/2.
Rioap = 10kQ (EHE Vg2 ) %5 H (BRAESH U ) .

90 100 70
—_G=1
80 90 _ 60 —G=10
b 70 80 o 5 G =100
© 70 e — G =1000
5 £ 40 —_— Gt
O 50 60 o
o oY 30
S 40 50 G| S
= ol © 20
> 30 40 2 >
a o 2 10
S 20 30 S
[} - 0
c 10 20 3
g S 10
] 0 10 o
) — Gain (dB) 220
01— Phase (°) 0
-20 -10 -30
1k 10k 100k ™ 1k 10k 100k ™
Frequency (Hz) Frequency (Hz)
Bl 7-5. FFA WAL S SR A R R B 7-6. IR S5HE MR R
-5 120
— I+
— I 100
g -7.5 E 80
€ 5 60
= 5
3 10 O 40
2] (0]
8 ]
€ 5 20
3 5
£ 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)
B 7-7. N E R SR EERRRR B 7-8. AR R SR B ERARRR
6 0.06
7 0.045
= 8 £ 0.03
o &
£ 5
3 -9 O 0015
3 3
m — g+ tjoz
5 10| — 15~ = 0
g 3
£ £
1 -0.015
12 -0.03
-40 -10 20 50 80 110 130 -40 -10 20 50 80 110 130
Temperature (°C) Temperature (°C)
B 7-9. MR B R SEE KRR B 7-10. AR HR SRE IR R
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7.7 LAV (continued)

SO 5 i

= =4

&H T LM2904B-Q1 #1 LM2904BA-Q1.
Rioap = 10kQ (EEE Vg/2 ) %R (BRAEDABHI ) .

AR R T 36T Ta = 25°C. Vg = 36V (218V). Vou = Vs/24

v+ (V=) +18V
—— —40°C
—_ — 25°C
I —— (V-)+15V 125°C
(V+) -3V
S 2 (V-)+12V
(] (0]
g g
S (vH)-6V S (V-)+9V
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(V+)-12V Vo
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100 120
% — PSRR+ .
— PSRR- @
80 CMRR % 15
g 7 g 110
o S
% 60 g 105
2 50 o
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©
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w
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7.7 LAV (continued)

JURURRHE R 408 H T LM2904B-Q1 #1 LM2904BA-Q1. MUAURF R #E 40 36 T- T = 25°C. Vg = 36V (218V). Vom = Vs/2.

Rioap = 10k Q (3R Vg2 ) M5 (BRIESAEUY ) -

100 -32
— — 10 kQ
% 90 40— 5k
Z 80 -48
fg 70 %
8 60 g o4
- z
% 50 5 72
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& 40 Foo0
% 30 -88
2 -96
o 20
g -104
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0 100 1k 10k
10 100 1k 10k 100k Frequency (Hz)
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e
B 7-17. S0\ B R MR P A 2 SR (H] KR R A 7-18. THD+N LL 5HiRANXE , G =1
.32 -30
— 10 kQ
40| — 2kQ -40
-48 -50
_. 56 60
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2 64 2 70
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I I
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-80 -90
-88 -100
-96 -110 | = 10kQ
— 2kQ
104 -120
100 1k 10k 0.001 0.01 0.1 1 10 20
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G=-1,f=1kHz , BW = 80kHz , G=1,f=1kHz , BW = 80kHz ,
VOUT = 10Vpp y R|_ ﬁé%é’i V- RL ii:'::iﬁi V-
i E 8-3
& 7-19. THD+N WL 53R NAINXE , G =1 B 7-20. THD+N 5HiHRIBAKRE , G=1
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7.7 LAV (continued)

JURURRHE R 408 H T LM2904B-Q1 #1 LM2904BA-Q1. MUAURF R #E 40 36 T- T = 25°C. Vg = 36V (218V). Vom = Vs/2.
Rioap = 10kQ (EHE Vg2 ) %5 H (BRAESH U ) .

-20 460
-35 430
g
50 = 400
g 2
z 65 3 370
z 5
(5
Y 8 340
p=)
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)
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Ry EHEEV-
&K 8-3
& 7-21. THD+N SHiHIRIBERMKIRR , G= -1 E 7-22. FAERS BIFHERE TR R
600 500
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& 8 400
g g
g 480 g
g E
= 420 3 300
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5 o
O 360 g
C
§ —C‘ 200
£ 300 g
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240 100
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B 7-23. SRR SEE KRR & 7-24. FFERs HHERST SR A KRR
44 18
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36 14
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© 20 © 6
16 4
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0 40 80 120 160 200 240 280 320 360 40 80 120 160 200 240 280 320 360
Capacitance load (pF) Capacitance load (pF)
G=1,100mV Hithek , R, = I G=-1,100mV fiiBrex , R = JFi
B 7-25. /MESE M S A ARARR R & 7-26. MESEMEEEARERIRR
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7.7 LAV (continued)

JURURRHE R 408 H T LM2904B-Q1 #1 LM2904BA-Q1. MUAURF R #E 40 36 T- T = 25°C. Vg = 36V (218V). Vom = Vs/2.

Rioap = 10k Q (3R Vg2 ) M5 (BRIESAEUY ) -

60 20
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~ 51
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8 a2 S
e
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7.7 LAV (continued)

JURURRHE R 408 H T LM2904B-Q1 #1 LM2904BA-Q1. MUAURF R #E 40 36 T- T = 25°C. Vg = 36V (218V). Vom = Vs/2.

Rioap = 10k Q (3R Vg2 ) M5 (BRIESAEUY ) -

Frequency (Hz)
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8 SHIWERR
900 Q
Vces

| Vees
- 100 Q

Vo = 2
2 / l Vi=0V N v
Vce- CL RL +
Vee-
] 8-2. 175l FL B
& 8-1. A7 AR R AR
10 kQ 10 kQ
AN NV
~_+18V
@Vw . 18V—0—O
2=
W GND W GND O
& 8-3. THD+N FI/ME 5 Bk me B2 H -k e % (G = - 1)
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9 {40t BH
9.1 MR

LM2904-Q1. LM2904B-Q1 1 LM2904BA-Q1 234160 & P /N Jh 37 (1) i 38 2 AR A Mis BROR AR, & oONTE T8 R
FEl A FH B RS AT T T S SR AN FRLJR 2 R 0 R 22 A 715 7.3 AR A FEL YR R R VE L Y L Vg ER i N JE AR H
JEZE/DE 1.5V, AW eT DL E X E R AR o 5 HE R B A R A S LR R R A TS Ok

JS2FH AU A A A% TR AR TEOR &% ELTRUBOR IR B A % Gt ia SBOR & F B, BILAE I e P A B rit 0 Pl IS R 08 v e S
Blo Hlan , XLESAF AT ER h8C7 R G ARAE 5V HRIRAL R | JEREAME £5V HJRRIAT R pA SR B T /5 942 1
BTt

9.2 TR JTHE K
VCC
~B PA ~6 pA ~100 pA
Current Current Current
Regulator Regulator Regulator
IM- . | ouT
.’—
- e I
[k, ~120 pA
™ Current
Regulator
Iy "ah
v v v v
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9.3 ke i EA

9.3.1 BN IR

BN 1 35 T v L ALY 2R I OR B AT L TAE A2 S 8UE 5T R AR E R AR . X2 A 1.2MHz [ 5#
Rri 2545 ( LM2904B-Q1 Al LM2904BA-Q1 ) .

9.3.2 &R

B R IR AR 18 E UK AR RN R A2 AR AR AT DA SR o R R, X segs A B 0.5V/us R ( LM2904B-Q1
Al LM2904BA-Q1) .

9.3.3 AL E

A RS LR NS B Vs - 1.6V (FEBMNEREERN N Vs - 2V) « AT RES#IE Vs HE &K
Vs MASHRG . B0 — NN BIHER BB AFEEE RN |, A Re e b BoA IR ARAL . R ws e A\ #R
A RGEE |, W5 AR AR E SCo WA BRI T V- i 0.3V, ME A R MRS 1mA , I i
AL AR SE S

9.4 ¥ oh R

LM2904-Q1. LM2904B-Q1 F1 LM2904BA-Q1 282 #F 4 FE YR I v o i 2840 ) MR 40 B P 5 A Dy B e YR i 2
TR 38 Bl 00 EEL Y SO A P o
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10 N AAISEHL
#E

PAR BB 2 BE BANE T T AR, T AR R e vk . T % 7 R AR STl E & oo
EEEMTHNM . 20 BRI BT SEI, PN RS TIRE .

10.1 MNFIfE R
LM2904-Q1. LM2904B-Q1. LM2904BA-Q1 iz 5K #+&E H T & Fi s 5 TN H . ATUTE Vg Z NI AL |
TG SR 22 LR L ) RGE 1 o A R Z R BB A se BN FH W THFR /L TE S D RS LM324/LM358 75 117 /]
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10.2 SR

IE EL K 25 ) Y N SO BOR 8% o 2 UK SR N\ i F 52 IE FLE , SR J5 1 B R AR N R REDE B () L s . i
2 LUAR [R] 7 =045 B N HE A8 A IE L
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—0O Vour

K 101. N REE
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CAUTION
KT I HER BUE AT 9 B P P Yt Pl I P RE > AR K AR (S35 7.1) o

B 0.1uF 5% LA ds B T ARSI | Dosb M e A Al P FRL I AR S E R IR 22 A RS540
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12 #iJ&

121 fi e
AT SEB AR B TAE RS, NAE ] RIFH) PCB AR sk , B -

o TGP TTE I S PR S PR 1 R DA S OE SRR AR B S A ANABADL RS o 55 B P S O JR AL R R SR AR P
PURYR , DRI A
- FEREAS FUE SRR I 2 ) B NARSE 24 AR K FEBE (ESR) 0. 1pF MRS58 LAY |, IR R BRI a M E . M

V+ BIFE i 2 [ PR SN 55 B L 7 0 - B LR

o g QL R IROAR DL 20 RK S 0 BB M R S A B R A R MR A A R . lERE 2 R PCB I R B
ZRELT IR . B EA B T ECARIBER EMI AR, B RN B0 et AR P s AT W B RR 2, [
INPIVAREP €73 N R T

© NTREADFEME WA GELR T BT E IR B A2 . A RX I A RECR £ BOIRAS |, SRR U
B HA WA FELTE AL, AR AT .

o SRR BN BEEL AT A R Al R 30U SO A A FT S K IR /Ny ZE LA (W71 12.2 s )

© RATRegifaim A EL . VD @ A E L2 g T i BUR I o

o B REAE B E 2 JA [ e AR BN RUIRBEHT RS 3R o XA T 2 25 il B 30 7 2 AE AN TR FEL AT 7 A B U L O

12.2 i Rl

Place components close to
device and to each other to

Run the input traces as far reduce parasitic errors

away from the supply lines
as possible Re

; / OUT1 V+
[T =—— FTG- = N
GNDO—/\/\/\/ || IN1— ouT?2

-—F= V— IN2+
Only needed for | | Use low-ESR, ceramic
dual-supply \‘E : bypass capacitor

operation

|I====="

I GND | Vs~
|____1 (or GND for single supply) Ground (GND) plane on another layer
B 12-1. [FIAHEC B )2 BB 3 B AT R
RIN
VIN—/ANN— +
—VOUT
1 RG
= RF
B 12-2. FAREE B i SR R A
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13 SR SRS HF
13.1 RS
13.1.1 A0k
ARSI R -
TEINALRE (T1) , LM324/LM358 2814 1 i 1175 i R 15
13.2 AHCEEE
TNERF TP R . SRR SO . SRR YR . AR AR ST R S ) R
131, FERERE
s 72 SO S STEIST R R30S T B A THRAREX
LM2904-Q1 Al A A Ak A A A A A A
LM2904B-Q1 A A A Ak A AL A A A A
LM2904BA-Q1 A A A A A A A A A
13.3 BRSO FTE A

RO ERER |, 75 PO ti.com ERIEEN M SCIFIe. mil 276 ZHr #ATEM , RV AT&E G M fE B
M E . ARESNTEAER | AR OB SO S MEIT P Sl R

13.4 XIFEE

TI E2E™ S HFigln 2 TN EESE TR | Al HENEFRERE . L 6iE MMt He. SRINEM
2 ul B B O 1) AT SR AS BT T DR R B

BRI BT S “H R R At. RPN EIFAK R TI BRMTE |, I A —E B T W5 ik
THH (2R -

13.5 FHitr

TI E2E™ is a trademark of Texas Instruments.
Fr A T bR N A B A & I .

13.6 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

Atad

2

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 RiER
TI RiE%E AARERGIH MR T ARG BB iR F5E .
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PACKAGING INFORMATION

Addendum-Page 1

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)

LM2904AVQDRG4Q1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ Samples
LM2904AVQDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2904AVQ Samples
LM2904AVQPWRG4Q1 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904AVQ
LM2904AVQPWRQ1 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2904AVQ Samples

LM2904BAQDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2EMB Samples
LM2904BAQDRQ1 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2904BA
LM2904BAQPWRQ1 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 294BAQ
LM2904BQDGKRQ1 ACTIVE VSSOP DGK 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 27ZB Samples
LM2904BQDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2904BQ Samples
LM2904BQPWRQ1 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904BQ
LM2904BTQDGKRQ1 ACTIVE VSSOP DGK 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 4BTQ Samples
LM2904BTQDRQ1 ACTIVE SoIC D 8 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904TQ Samples
LM2904BTQPWRQ1 ACTIVE TSSOP PW 8 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2904BT
LM2904QDRG4Q1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904QDRQ1 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2904Q1 Samples
LM2904QPWRG4Q1 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 290401 Samples
LM2904QPWRQ1 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904Q1
LM2904VQDRG4Q1 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40 to 125 2904VQ Samples
LM2904VQDRQ1 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 2904VQ1 Samples
LM2904VQPWRG4Q1 ACTIVE TSSOP PW 8 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM ~ -40to 125 2904VQ Samples




i3 TExas PACKAGE OPTION ADDENDUM
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www.ti.com 9-Apr-2022
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)
LM2904VQPWRQ1 ACTIVE TSSOP PW 8 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 2904VQ

® 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: Tl 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. Tl 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 TlI'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
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¢ 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 < P1—p|
RIS T
@ 0 o|( Bo W
Rl |
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 0O OO0 00 Sprocket Holes
| |
T T
t Q) | &) ——
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
| w. 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 12.5 6.4 5.2 2.1 8.0 12.0 Q1
LM2904AVQDRG4Q1 SoIC D 8 2500 330.0 12.4 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
LM2904AVQPWRG4Q1 | TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 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
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 53 34 1.4 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
LM2904QDRG4Q1 SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
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LM2904VQPWRG4Q1 | TSSOP PW
LM2904VQPWRG4Q1 | TSSOP PW
LM2904VQPWRQ1 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
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

INSTRUMENTS
www.ti.com 9-Aug-2022
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 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2904QDRQ1 SOIC D 8 2500 330.0 125 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
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 12.4 7.0 3.6 1.6 8.0 12.0 Q1
LM2904VQDRG4Q1 SOIC D 8 2500 330.0 125 6.4 5.2 2.1 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
LM2904VQDRQ1 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

8

8

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 340.5 336.1 25.0
LM2904AVQDRG4Q1 SOIC D 8 2500 340.5 336.1 25.0
LM2904AVQDRQ1 SOoIC D 8 2500 340.5 336.1 25.0
LM2904AVQPWRG4Q1 TSSOP PW 8 2000 367.0 367.0 35.0
LM2904AVQPWRG4Q1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904AVQPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904BAQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904BAQDRQ1 SOIC D 8 2500 340.5 336.1 25.0
LM2904BAQPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904BQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904BQDRQ1 SolIC D 8 2500 340.5 336.1 25.0
LM2904BQPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904BTQDGKRQ1 VSSOP DGK 8 2500 366.0 364.0 50.0
LM2904BTQDRQ1 SoIC D 8 3000 340.5 338.1 20.6
LM2904BTQPWRQ1 TSSOP PW 8 3000 356.0 356.0 35.0
LM2904QDRG4Q1 SOIC D 8 2500 340.5 336.1 25.0
LM2904QDRG4Q1 SOIC D 8 2500 340.5 336.1 25.0
LM2904QDRQ1 SoIC D 8 2500 340.5 336.1 25.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM2904QPWRG4Q1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904QPWRG4Q1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904QPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904VQDRG4Q1 SOIC D 8 2500 340.5 336.1 25.0
LM2904VQDRG4Q1 SOIC D 8 2500 340.5 336.1 25.0
LM2904VQDRQ1 SoIC D 8 2500 340.5 336.1 25.0
LM2904VQDRQ1 SolIC D 8 2500 340.5 336.1 25.0
LM2904VQPWRG4Q1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904VQPWRG4Q1 TSSOP PW 8 2000 367.0 367.0 35.0
LM2904VQPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
LM2904VQPWRQ1 TSSOP PW 8 2000 356.0 356.0 35.0
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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.

[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

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.

QP TeExAs
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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 T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (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:

i3 TEXAS
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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

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.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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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Largest Supplier of Electrical and Electronic Components
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