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5.3 BUiafr&iF
TE BRI AZEAE T 10 TAE R VS B i fs ( BrAE S H Ui )
LM324B. LM324BA. LM2902 LM324xx. LM224xx.
LM2902B. LM2902BA LM2902xxx. LM124x A
B/ME BAME B/ME BAE B/ME BAE
Vee HUEALIE 3 36 3 26 3 30 \Y
VCM ;%*%EEHS‘ O VCC - 2 O VCC - 2 O VCC - 2 V
LM124x -55 125
pyisntaes -40 125 -40 125
Ta BRI T °c
TAERE LM324Bx 40 85
LM224xx -25 85
LM324xx 0 70
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5.4 #EREER
LMx24. LM2902 LMx24
_ D DB N NS PW FK J w
1
i) (solc) | (SsoP) | (PDIP) (SO) (TSSOP) | (LCCC) | (CDIP) (CFP) R

145 | 1458 | 14318 | 14 5[ 14 3| 20 5| 14 3| 14 3|

Roga @O g5 86 86 80 76 113 — — — *C/W

Rogc™®  Zizmahss (T )

— — — — — 5.61 15.05 14.65 °C/W

HAH

(1)
@
(©)

4)

ARBABIRIRE LS R | WS W L-FEFIC B RATG R R -

MEH R VCC R & FEOE A, JFHRE S RES .

BRI Tymaxy Roua T Ta FIRMIRREL AL RFRIFFTTRET , RFFIRRIIFEN Pp = (Tymax ~ TaVRoya- 7 150°C #J
YR Ty FISAT AT BE RN P S

WARIIFRT Tymaxy Roga T Te MARIIEE. EAEMAFRISEREZT , RFRRKIIFN Pp = (Tymax - Tc)Royco 7 150°C )
xR Ty FIBAT W RE 2 A m] S

6
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5.5 B4 - LM324B f1 LM324BA

£ Vg = (V+)- (V- ) =5V & 36V ( 2.5V & +18V , TA=25°C ) , Vom = Vour = Vs/2 , A R = 10kQ (38 Vg/2 ) 4T
(BRIEAA UL )

a8 \ Wik T
RIFHRE
+0.6 +!
LM324B
Ta= -40°C % 85°C +4.0
Vos NSNS mvV
+0.3 +2
LM324BA
Ta= -40°C % 85°C 25
dVogs/dT NI LR Rs = 0Q Ta= -40°C % 85°C +7 uv/eC
PSRR @)\%iﬁ%ﬂi LR RS 65 100 4B
HIE Y B f=1kHz % 20kHz 120 dB
WAREER
. Vg =3V % 36V V- (V+) - 15
Vem et e e Y - - \Y
Vg =5V % 36V Ta= -40°C % 85°C V- (V+) - 2
(V-)<Vgy < (V+) - 1.5V |Vg=3V & 36V 70 80
CMRR FERMHI L dB
(V-)<Veu < (V+) - 2V |Vg=5V % 36V Ta= -40°C % 85°C 65 80
MANRE AR
-10 -35
s YNGR — nA
Ta= -40°C % 85°C -60
dlog/dT KRS Ta= -40°C % 85°C 10 pA/°C
+0.5 +4
los L NCREER nA
Ta= -40°C % 85°C 5
dlog/dT NI TSR Ta= -40°C % 85°C 10 pA/°C
L2
En N HL R R f=0.1Hz % 10Hz 3 1w Vpp
en TN HL PR R 7 Rg =100Q, V=0V , f=1kHz ( MM |, 2 RE 7-2) 35 nV/vHz
RARE
Zp 25y 101101 M@ || pF
Zicm Fept 4115 GQ || pF
FFERHA
50 100
AoL FFER AL 25 Vs =15V, Vo= 1V & 11V, R_ = 10kQ , & %] (V-) Vimv
Ta= -40°C % 85°C 25
SRR B
GBW 25 A RL=1MQ, C_ = 20pF ( A XMLk |, 5 HE 7-1) 1.2 MHz
SR JESE 5 RL=1MQ, C_ = 30pF , V|, = 210V ( A %M B |, 2 HE 7-1) 0.5 Vius
Om AALAA FE G=+1,R_=10kQ , C_=20pF 56 °
ts fEvAG | WiIEik$1 0.1% , Vg =5V, 2V Fi#k , G=+1, C_ = 100pF 4 us
T R S ) Vin x 328 > Vg 10 us
THD+N SO+ B SOEJQ , f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyr < 50pA , BW = 0.001%
Eofi)
Vo lout = -50pA 1.35 15
Vo IEHIERL (V+) i th fIfE= -1mA 14 1.6
Vo lout = -5MA 15 1.75 \Y
o LI P 4
Vo IEX‘H‘ LIS R AR our = 50UA 700 150 oy
V ) B = 0.75 1 Y
o S (V-) i HE= TmA
V=5V, RL < 10kQ
vV, s ) — _40°C % 85° 2 v
o FEREE] (V) Ta= -40°C % 85°C 5 0 m
-20( -30 mA
Vs =15V ; Vo =V-; Vip =1V | I
Ta= -40°C % 85°C -10(M mA
lo N Ve=15V ; Vg = V+ ; Vip = - 1001 20 mA
v Ta= -40°C % 85°C 5(1 mA
Vip =-1V ; Vg = (V-) + 200mV 50 85 LA
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5.5 B4 4% - LM324B fil LM324BA ( 4:)
7E Vg = (V+) - (V-)=5V % 36V ( #2.5V & 18V , TA=25°C ) , Vom = Vour = Ve/2 , H RL = 10kQ (&R Vg/2 ) 4T
(KIS B )

2% TR A B/ME $RUE BAE Hhr

Isc Lt LA Vg =20V, (V+) =10V, (V-) =-10V , Vo = 0V +40 +60 mA
CiLoap MRS 100 pF
Ro IS DN f=1MHz , I = 0A 300 Q
LR

Vg=5V, lo=0A Ta= -40°C % 85°C 240 300 nA
la A BOERFR S AL

Vg =36V, lo=0A Ta= -40°C % 85°C 350 750 LA

(1) AR BRI E -
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5.6 FS 4P - LM2902B 1 LM2902BA

76 Vg = (V+) - (V-)=5V & 36V (+£2.5V & +18V , TA=25°C ) , Vom = Vour = Vs/2 , A R = 10kQ (B ZE Vg/2 ) % 1F
T (BRIERA UL )

5% \ Witk | mem s Bk w4
RIFHRE
+0.6 +!
LM29028
Ta= -40°C % 125°C +4.0
Vos NSNS mvV
+0.3 +2
LM2902BA
Ta= -40°C % 125°C 25
dVogs/dT NI LR Rs = 0Q Ta= -40°C & 125°C +7 uv/eC
PSRR @)\%iﬁ%ﬂi LR RS 65 100 4B
HIE Y B f=1kHz & 20kHz 120 dB
WAREER
. Vg =3V % 36V V- (V+) - 15
Vem et e e Y - - \Y
Vg =5V % 36V Ta= -40°C % 125°C V- (V+) - 2
(V-) < Vgu < (V+) - 1.5V |Vg=3V % 36V 70 80
CMRR FERMHI L dB
(V-)< Vo< (V+) - 2V |Vg=5V & 36V Ta= -40°C % 125°C 65 80
MANRE AR
-10 -35
ls N B LR — nA
Ta= -40°C % 125°C -60
dlog/dT AN SR RS Ta= -40°C & 125°C 10 pA/°C
+0.5 +4
los L NCREER nA
Ta= -40°C % 125°C 5
dlog/dT NI TSR Ta= -40°C & 125°C 10 pA/°C
L2
En BN L R 7 f=0.1Hz & 10Hz 3 1 Vpp
en TN HL PR R 7 Rg =100Q, V=0V , f=1kHz ( MM |, 2 RE 7-2) 35 nV/vHz
RARE
Zp 25y 101101 M@ || pF
Zicm Fept 41115 GQ || pF
FFERHA
50 100
AoL FFER AL 25 Vs=15V, Vo =1V £ 11V, R_ = 10kQ , &5 (V-) Vimv
Ta= -40°C £ 125°C 25
SRR B
GBW 25 A RL=1MQ, C_ = 20pF ( A XMLk |, 5 HE 7-1) 1.2 MHz
SR JESE 5 RL=1MQ, C_ = 30pF , V|, = 210V ( A %M B |, 2 HE 7-1) 0.5 Vius
Om AALAA FE G=+1,R_=10kQ , C_=20pF 56 °
ts LA RS 0.1% , Vg =5V, 2V ik , G =+1, C_ = 100pF 4 us
T R S ) Vin x 32 > Vg 10 us
THD+N B T+ SOEJQ , f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyr < 50pA , BW = 0.001%
Eofi)
Vo lout = -50pA 1.35 1.5
Vo IEHIERL (V+) i th fIfE= -1mA 14 1.6
Vo louT = -5MA 15 1.75 \Y
o LI P 4
Vo ﬁh% LIS R AR our = 50UA 700 150 oy
V ) B = 0.75 1 Y
o S (V-) i HE= TmA
V=5V, RL < 10kQ
vV, s ) = _40°C & o 2 v
o EhER] (V- ) Ta= -40°C & 125°C 5 0 m
-20( -30 mA
V=15V ; Vo=V-; Vip =1V |0
Ta= -40°C % 125°C -10(M mA
lo it AL Vg =15V ; Vo= V+ ; Vp = o 10M 20 mA
v Ta= -40°C & 125°C 5(1 mA
Vip =-1V ; Vg = (V-) + 200mV 50 85 LA
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5.6 Bk - LM2902B Fl LM2902BA ( 4:)

fE Vg = (V+) - (V-)=5V % 36V (+2.5V & +18V , TA=25°C ) , Vem = Vout = Ve/2 , B R = 10kQ ( 8% Vg/2 ) %1k
T (BRIERA U )

2% TR A B/ME $RUE BAE Hhr

Isc Lt LA Vg =20V, (V+) =10V, (V-) =-10V , Vo = 0V +40 +60 mA
CiLoap MRS 100 pF
Ro IS DN f=1MHz , I = 0A 300 Q
LR

Vg=5V, lo=0A Ta= -40°C % 125°C 240 300 nA
la A BOERFR S AL

Vg =36V, lo=0A Ta= -40°C % 125°C 750 LA

(1) AR BRI E -

10 TR 15 Copyright © 2023 Texas Instruments Incorporated
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5.7 LM324. LM324K. LM224, LM224K 1 LM124 [¥)EBS 51
FEARE HARERURIE T | Voo =5V (BRIES AU )

) - ) LM124. LM224. LM224K LM324, LM324K i
A
B/ME BAEC)  BoRE BME  HEUHEC) BKE
Vee = 5V BRAME , Vic = 25°C 3 5 3 7
Vio LIPNCSTEENN Vicrmin , mv
Vo = 1.4V e 4635 7 9
25°C 2 30 2 50
lo LR LER Vo =1.4V nA
SE R 100 150
25°C 20  -150 -20 250
ls LIPS N RSk Vo =14V nA
SEHEE -300 - 500
25°C 0% 0%
Voo - 1.5 Vee - 1.5
Vicr LA\ B FE Vee = 5V KA \%
— 0% 0%
et Vee - 2 Vee - 2
R, =2kQ 25°C Voo - 15 Vee - 15
Von o T Ry = 2kQ 26 26 v
Vco = KA
R, = 10kQ o6 27 28 27 28
VoL 1 L P4 R LU R, < 10kQ e HEy 5 20 5 20| mv
- - 25°C 50 100 25 100
Ao KRR poo S IOV Vo= VR TV, Vimv
L= er™ SR 25 15
CMRR SR Vic = Vicrmin 25°C 70 80 65 80 dB
PR QLA E o
KsvR (Voo /AVIO) 25°C 65 100 65 100 dB
Voi/ Voo HILEEIK f=1kHz % 20kHz 25°C 120 120 dB
Veo =15V, 25°C -20 -30 -60 -20 -30 - 60
Vip=1V, R HLIAE
Vo=0 SEALT -10 -10
mA
lo i H Vee =15V, 25°C 10 20 10 20
Vip= -1V, HEHLI "
Vo =15V Lk 5 5
Vip= -1V, Vo = 200mV 25°C 12 30 12 30 HA
los BRI L xi‘;/‘jfys’v\“ =0, 25°C +40 60 +40 60| mA
Vo =25V, F# SEREE 0.7 1.2 0.7 1.2
lcc LRI (4 ANMEORES ) Y?%= BARA, Vo = 0.5V Ve —_— 14 3 14 5 mA
TE
(1) BRIESAEUH , BT AR 4 R LRI N RN E . X LM2902 , F-FIRR H M &K Voe N 26V, AR I
30V,
(2) X LM124 | 5EIEEY - 55°C & +125°C , W T LM224 4y - 25°C % +85°C , 1fijxi-T- LM324 Iy 0°C & 70°C.
(3) ATEMIUEIILE Tao=25°C FTH.
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5.8 LM2902. LM2902K. LM2902KV F1 LM2902KAV [ S 4%
TE455E FARIERURIE T |, Voo = 5V (BIER G )

- D — @) LM2902. LM2902K LM2902KV. LM2902KAV "
A
BME  BREC FAE BME  MEEC  BRE
o | RS A 25°C 3 7 3 7
Vee =5V BERA | e
v " R e e s 10 o
] QLN ! .
10 SN IR L Vi = Vigrmin | 25C ; 5 m
Vo= 1.4V A R BAE
SEREG 4
AVio/ AT iy N e i 5 Rs=00Q Frt - SeEE| 7 uV/eC
25°C 2 50 2 50
lo [N EER Vo = 1.4V _ nA
SE R 300 150
Aliof AT AN SR A HL I I 35 SERE 10 pA/°C
25°C 20 -250 -20 -250
e HARE Vo= 14V = A
et St - 500 - 500
25°C 0x 0%
) Vee - 1.5 Vee - 15
Vicr FaS NG EN A i | Vee =5V £RCKME \Y
- 0% 0%
SRR Vee - 2 Vee - 2
Ry = 10kQ 25°C Vee - 1.5 Vee - 15
VoH [FLERE NS R_ =2kQ et -S| 22 26 \%
Ve = ikl
R = 10kQ b | 23 24 27
Vor 1 L P4 LR R < 10kQ e 5 20 5 200 mv
Vee =15V, 25°C 25 100 25 100
Avp UNERE-V L VINON Vo=1V & 11V, VimV
RL = 2kQ SERE 15 15
CMRR  #:Hiiith Vic = Vicrmin 25°C 50 80 60 80 dB
P U5 L 1 L
ksvr (AVge ! AVIO) 25°C 50 100 60 100 dB
Voi/ Voo Hi#ltE f=1kHz % 20kHz 25°C 120 120 dB
Vee =15V, 25°C -20 -30 - 60 -20 -30 - 60
Vip=1V, W FEL AL
Vo=0 SEREE R -10 -10
mA
lo i g Vee =15V, 25°C 10 20 10 20
Vp= -1V, HEH o
Vo = 15V SE e [ 5 5
Vip= -1V, Vo = 200mV 25°C 30 12 40 LA
los 1 Bt A LA Vee BBV, Vo=0, Vee. 4 -5V 25°C +40 +60 +40 60| mA
Vo =25V, T# SEREE 0.7 1.2 0.7 1.2
I IR (4 DMK e = mA
cc it ) Y%- KAl , Vo =05V Vee i 14 3 14 3
(1) BRIEAFEU , BWATE RIS EIF R4 N LRI A BRI E . X1 LM2902 , T+l H i K Voo 4 26V, X T
LM2902V Ky 32V,
(2) AT LM2902 , SEHENEHy -40°C & +125°C.
(3) ATHEMIEIILE Tao=25°C FllTH.
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5.9 LM324A. LM324KA. LM224A. LM224KA F1 LM124A B sS4
FE455E FARIERURIE T | Voo = 5V (BIER G )

LM124A LM224A. LM224KA LM324A. LM324KA
3% WRFAED Ta®@ $fr
B rEEe  Bam| M P8 mom|  mee ME s
Ve = 5V % 30V, 25°C 2 2 3 2 3
Vio NS R Vic = Vicrmin , N mv
Vo = 1.4V 52 H 1t 4 4 5
25°C 10 2 15 2 30
lo SNSRI R Vo =14V : "
SEHEGE I 30 30 75
25°C -50 -15 -80 -15 -100
ls A\ i BRI Vo = 1.4V nA
SEH -100 - 100 - 200
% % —011; v, —01% v, —01éé
Vier FBMARIES |\ _ g0y oo 1. oc 1. cc 1 v
@ — 0% 0% 0%
e Voo - 2 Voo - 2 Vee - 2
R, =2kQ 25°C Vee - 15 Vee - 15 Vee - 15
Von GL R L RL=2k0 | st 26 26 26 v
Vec =30V [ = o
10k Q e 27 27 28 27 28
VoL MG HCE LR | R < 10kQ ey 20 5 20 5 20| mv
e  [Vec =15V, 25°C 50 100 50 100 25 100
Ao MESEFUIE | O gy % 11y VimV
R R = 2kQ SEREE 25 25 15
CMRR 3t Vic = Vicrmin 25°C 70 % 70 80 65 80 dB
FEL Y R A B
ksvR (aVeo !/ AVig) 25°C 65 65 100 65 100 dB
Voi/ Vo H:#i3e0 f=1kHz % 20kHz 25°C 120 120 120 dB
Ve = 15V, 25°C 20 20 -30 -60 20 -30 -60
Vip=1V, T HLIRE
Vo=0 SR [ -10 -10 -10
mA
o I Ve =15V, 25°C 10 10 20 1 20
Vip= -1V, | o
Vo = 15V Se R 5 5 5
Vip = -1V , Vg = 200mV 25°C 12 12 30 12 30 LA
Vec A5V, Ve M -
los g |5V, 25°C +40 +60 +40 +60 +40 60| mA
Vo=0
Vo =25V, %# SR 0.7 12 0.7 12 07 12
o R (48 o i .
TR ) \%Ck‘ 30V, Vo =15V, ek 14 3. 14 3 14 3
(1) BRIEGAEUH , BTE R IITE IR AR R AR LA A N F R 5
(2) ST LM124A, , 5E3JEHEA - 55°C & +125°C , X LM224A , 4 -25°C & +85°C , 1ixf T LM324A 4 0°C % 70°C.
(3) AT HBUEIHTE Tao=25°C TR,
Y— S
5.10 iB1T %M
Ve =215V, Ta = 25°C
¥ RS A HAE LY A
SR MR FIEEER R.=1MQ , C_  =30pF, V,=+10V ({HEZ K 6-1) 0.5 Vius
By EIIMAHE R, = 1MQ , C_ = 20pF ( & HE 6-1) 1.2 MHz
Vi SR NI EL Rs=100Q, V=0V, f=1kHz ( iR IKE 6-2) 35 nV/ v Hz
Copyright © 2023 Texas Instruments Incorporated TR 15 13

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA I3 TEXAS

LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023 www.ti.com.cn
5.11 SRR

BB TR SR /3@ T LM324B F1 LM2902B. 43 H (1) S R RE P R 35 7E T = 256°C. Vg = 36V (218V). Veom = Vs / 24
Rioap = 10kQ ( EREI Vg /2 ) %M THE (KBRIEBERY ) .

20 36
17.5 32 |/
15 [ 28
g 125 . ] < 2
> =
g 10 § 2
£ kS
S 16
E 75 g
a 12
5
8
2.5
o e | 0 | O 4
0 T T T T |_|
-3000 -1800 -600 600 1800 3000 0 ‘ ‘ A—1 —_— ‘ —
Offset Voltage (uV) 0 2 4 6 8 10 12 14 16 18 20
& 5-1. 598 B SR AR P40 R Input Offset Voltage Drift (uV/°C)
K 5-2. SR B R A S AT
3000
2400
1800
1200
=~ 600
=]
P 0
o
= -600
-1200
-1800
-2400
-3000
-40 -20 0 20 40 60 80 100 120 -18 -14 -10 -6 -2 2 6 10 14
Temperature (°C) Vewm (V)
Bl 5-3. REBESEERXER &l 5-4. SR8 R GILH R R R ¥ R
100 150 80
90 135 — G=1
: = =&
70 105 —— G =100
60 0 = 50 — G =1000
@ 50 755 40
) () _
Z 40 60 = 2 30
£ > <3
8 dl B P
20 30 o O
10| — Gain, Vs =36V 15 10
0| — Phase, Vs =36 V 0 0
— Gain, Vg =5V
R [— Phase, Vg =5V -15 -10
-20 -30 20
100 1k 10k 100k 1M
Frequency (Hz) -30
B 5-5. FFIR WS AFAL S HRAGE R 100 1k 10k 100k 1M 10M
Frequency (Hz)
B 5-6. HIEIY 2 SR AIMRR
14 PR R Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

. LM124, LM124A, LM224, LM224A, LM224K, LM224KA

I3 TEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA
INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
www.ti.com.cn ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023

511 SLEReE (42)

ML YRR 4336 AT LM324B 1 LM2902B. it 43 F  SL BURF MR S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs / 2.
Rioap = 10kQ (#E#HFI Vg /2 ) %M T3k (BRIESAUM ) .

20 100
16 — -40°C
— 25°C
o 90
12 — 125°C
8 80
4 o
° 74
z 4 = 60
-8 50
-12
-16 40
-20 30
0 10 20 30 40 50 60 70 1K 10k 100k 1M 10M
lo (MA) Frequency (Hz)
B 5-7. i EIRE SR B (BER ) MRRAR &l 5-8. CMRR 552 R FR
100 35
— — Vg=5V
90 = — Vg=36V
=
80 8
©
o
@ 70 5
3 g
o 60 Q0
x &
o 50 %
o
=
40 g
€
30 | — PSRR+ (dB) g
—— PSRR- (dB) o
20 10
100 1k 10k 100k ™ 10M 40  -20 0 20 40 60 80 100 120
Frequency (Hz) Temperature (°C)
& 5-9. PSRR S AKX R Bl 5-10. FLAEMIHI SR KRR
KRR
20
s
i 16
) =
T 3
o >
S 12 S
g 8
[o)
— [0}
s 8 3
g 5
% g
o 4
=
o
o
0
-40 -20 0 20 40 60 80 100 120 - .
Temperature (°C) Time (1 s/div)
Vg =5V % 36V
; ; E 5-12. 0.1Hz & 10Hz 75
Bl 5-11. HIRHIH L SR BRI R
Copyright © 2023 Texas Instruments Incorporated TR 15 15

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA .

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA I3 TEXAS
LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023 www.ti.com.cn

511 SLEReE (42)

ML YRR 4336 AT LM324B 1 LM2902B. it 43 F  SL BURF MR S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs / 2.
Rioap = 10kQ (#E#HFI Vg /2 ) %M T3k (BRIESAUM ) .

@ 100 -40
Z 90 —_— RL=2kQ
— RL=10kQ
2 80 -50 u
a
‘@ 70
‘a;.) -60
= 60 —
£ 8 70
|53
2 50 z
<§ 2 .80
S 40 =
= 90
g
S 30 -100
g 2 -110
1 10 100 1k 10k 100k 100 1K 10k
Frequency (Hz) Frequency (Hz)
G=1,f=1kHz , BW = 80kHz ,
VOUT = 10Vpp B R|_ Ji‘?ﬁé V-
5 s N
& 5-13. S\ U ERR S SR MR R B 5-14. THD+N L 5HZEHLER , G =1
0 -20
— RL=2kQ
0| Ri-Yoke -28
-20 -36
-30 -44
—~  -40 —
[ o .52
O O
Z 50 =g
& 60 A
I]—: -70 IJ—: -68
80 -76
-90 -84
_ — RL=2kQ
-100 921 Rt=10kQ
-110 -100
100 1k 10k 1m 10m 100m 1 10
Frequency (Hz) Amplitude(Vrms)
G=-1,f=1kHz , BW = 80kHz , G=1,f=1kHz , BW = 80kHz ,
VOUT = 10Vpp , RL ﬁéﬁé% V- RL i@d%i V-
W2 6
& 5-15. THD+N WLEJiZAHXE , G = -1 Bl 5-16. THD+N 5HiiRIBAKRR , G=1
16 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA

LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023

511 SLEReE (42)

BB TR SR /3@ T LM324B Fl LM2902B. 43 H () SR RE P JUHR 37E T = 256°C. Vg = 36V (218V). Vgom = Vs / 24
Rioap = 10k Q ( ERFI Vg /2 ) %M T3S (KBRIEBERY ) .

-20 600
-30
500
-40
o -50
g z 400
5 -60 :c;
£ 70 300
-80
200
-90 | — RL=2kQ
— RL=10kQ
-100 100
Tm 10m 100m 1 10 3 6 9 12 15 18 21 24 27 30 33 36
Amplitude (Vrus) Supply Voltage (V)
G=-1,f=1kHz , BW = 80kHz ,
RAOEZZEV-
HZHTT 6
& 5-17. THD+N 5% HIRIBRIKEER , G= - 1 K| 5-18. B E S IR LRI R R
650 1000
— Vg=5V 700 — louT=0mA
600 — vg=36V 2 500 — lour=5mA
550 3
S 300
500 o
2 200
450 £
2 400 3 100
<] p=l
~ 350 e 70
g 50
300 <]
z 30
250 g
//r o 20
200
150 10
-40 -20 0 20 40 60 80 100 120 1k 10k 100k 1™ 10M
Temperature (°C) Frequency (Hz)
& 5-19. AR SEE KRR K& 5-20. JTh4 i FEHT SHE AR R
30 10
— Riso = 0 Q, overshoot (+)
9| — Riso = 0 @, overshoot -)
25
8
< 20 = !
& £ 6
8 g
% 15 % 5
10 3
5 2
— Riso = 0 Q, overshoot (+) 1
— Riso =0 Q, overshoot (-)
0 0
0 50 100 150 200 250 300 350 0 40 80 120 160 200
Capacitive Load (pF) Capacitive Load (pF)
G=1,100mV #iHFER | R = JF# G=-1,100mV #ithFiik , Ry = FFk
 5-21. ME SRS A ARENX R B 5-22. /NS B 5 A b B A (25

Copyright © 2023 Texas Instruments Incorporated

HERXFIRIF

17

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From Oneyac.com

English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA .

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA I3 TEXAS
LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023 www.ti.com.cn

511 SLEReE (42)

ML YRR 4336 AT LM324B 1 LM2902B. it 43 F  SL BURF MR S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs / 2.
Rioap = 10kQ (#E#HFI Vg /2 ) %M T3k (BRIESAUM ) .

60 T T
55
50
45
< 40 z
5 35 S
2 30 %
% 25 g
T 20 g_
15 <
10
5 — Input
0 —— Output
0 50 100 150 200 250 300 350 400 450 500
Capacitive Load (pF) Time (1 ps/div)
G=+1,R_=10kQ , C_ = 20pF G=-10
E 5-23. MM MESFHEAREKIXR B 5-24. EEKE (E5L)
| | — Input | =0 =
—— Output
= £
= — Input «
()]
;S —— Output §
a a
£ - £
Time (1 us/div) Time (20 ps/div)
G=-10 G=1,R_ =¥
& 5-25. JEIKE (Ha3) & 5-26. /MSSHERMEE , G =1
15
10
z =
o o
= s 5
£ €
N5 — Input v
3 —— Output 2 0
E= 2
=3 a
-5
2 £
-10
-15
Time (20 ps/div) Time (1 ps/div)
G=-1,R. =¥ , Reg = 10K G=1,R, =%
WS 6 I 5-28. Kf5SHERMRL (T )
& 5-27. M SFHERMIN , G = -1
18 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

. LM124, LM124A, LM224, LM224A, LM224K, LM224KA

I3 TEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA
INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
www.ti.com.cn ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023

511 SLEReE (42)

ML YRR 4336 AT LM324B 1 LM2902B. it 43 F  SL BURF MR S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs / 2.
Rioap = 10kQ (#E#HFI Vg /2 ) %M T3k (BRIESAUM ) .

— Input
—— Output
= =
i) S
> S
% % —— Input
] he] —— Output
=] 2
s s
1S 1S
< <
Time (20 us/div) Time (20 us/div)
G=1,R_ =k G=-1,R, =%
& 5-29. KIS SHEMN , G=1 K 5-30. KISSHERME , G= -1
50 15
40 \ 14
13
z 3 % 12
£ 20 g 11
E = 10
g 10 S 9
I5] —— Sinking 5
= 0 —— Sourcing E— 8
S 10 8 4
9 g 6
5 -20 g 5
& 30 % 4
g 3
-40 2
-50 1
-40 -20 0 20 40 60 80 100 120 140 0
Temperature (°C) 100 1k 10k 100k 1M
Frequency (Hz)
- N § Vs =15V
& 5-31. AR A SEE KRR
Kl 5-32. B R SR AR R
-70 90
-80 80
-90
%‘ __ 70
< 100 g
s X 60
8 110 %‘
IS} w
-120 50
-130 40
-140 30
1k 10k 100k ™ 10M 1M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
Kl 5-33. BEMR A S AR FIHRR [l 5-34. EMIRR ( SRETF-HRADEIEL ) SHERI%R
Copyright © 2023 Texas Instruments Incorporated TR 15 19

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA

LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.12 JLRURHE © B A1 BA WA DLAMI TR 2544

10 = 8
5 s |—vec=1sv
3 g 7
2 Y 4 >
S 1 Rl L2 6
~ kel
® 3
g 05 g 5
S 03 8
‘é 0.2 &J 4
3 ot 7 %
0.05 ——+H e S 3
0.03 — VCC =15V =
- >
0.02 — VCC=5V 22
H — VCC =30V a LT
0.01 L 1T
0.001 0.01 0102 051 23 5710 20 50100 1
Output Sink Current (mA) 0.001 0.01 0102 051 23 5710 20 50100
i i R Output Source Current (mA)
5-35. i ik NN
 5-36. Frtih Bt
0.09 3.25
3 A A
0.08
275 ] /
0.07 25 / \ /
0.06 = 225 77L7Ar77,ﬁ77,
_ S 2
< 005 £ / \ /
= ——— S 175
3 0.04 —— 2 15 / \ /
— S ., / \ /
0.03 — S 125
: — (e} ) /
0.02 / —— Input
0.01 0.75 \ —— OQutput [}
| o s 1
0 0.25
55 -40 25 -10 5 20 35 50 65 80 95 110 125 0 5 10 15 20 25 30 35 40 45 50
Temperature (°C) Time (uS)
B 5-37. hrH i PRI B 5-38. HLFRFRBESE K15 5 Bk E BL (50pF)
90 20
= a9 I\,
% 80 \\\ 17.5
§ 70 Ry _
S 60 N = 125
5 N 2
o 50 q RS
< N = 10
T 40 BN ¢
@ 5
g 5 ™ g
< N © 5 NS
g 20
E ™~ 25 ™ o
o 10 ] N
0 —
0
100 200 5001000 10000 100000 1000000 100020005000 10000, 100000 1000000
quency (Hz)
Frequency (Hz)
- = Z ]
K 5-39. SLARE] E 5-40. B K HEE SR E PR R
(VCC = 15V)

20 ERXPIRGE

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902

LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From | Oneyac.com

English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

. LM124, LM124A, LM224, LM224A, LM224K, LM224KA

13 TEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA
INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
www.ti.com.cn ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023
6 SHNERER
900 Q
Vees+

| Vees
- 100 Q

V, _ —
v, / l o V=0V v ) v
Vee- Cu R
Vce-
] 6-2. s L
B 6-1. B AT AR
7 VR4
7.1 sk

TR LIS AL 4 NST ) R BE 25 AR AN S SBORES |, T N TE TE F R Y P A R R T T . G SRR AN R
) B E S 22 4F 3V A1 36V 22 JA] ( B A BA JiiA ) « 3V Hi1 26V Z[A] ( LM2902 #84f ) 8% 3V 1 30V 8] ( Firf Hith
) IR H Voo Heiin N B i B 220w 1.5V, R F O R YA BB AT . A R R R IR AR S LR HR R
e P55 0%

AL FE A% B AR TBOR A B BN BT A AT 7 B YR L R R 40 B AR A SO 1A% G is UK 4 FEL % . Bl
LM324B #il LM2902B ##41] A EAE 5T R G Hh 8 bR dE 5V FIE L T TAF | FR4 4L pr &5 i94% D i1 oot
MR 215V B,

Copyright © 2023 Texas Instruments Incorporated TR 15 21

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA l Texas
LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023 www.ti.com.cn
7.2 ThEe T HER
=6-pA =6-pA =100-pA
Current Current Current
Regulator Regulator Regulator
N l e OUT
: ol

[
IN+
t r" Current
® ‘\ Regulator

/77 /77 " —_—
/L L To Other
Amplifiers
COMPONENT COUNT
(total device)
Epi-FET 1
Transistors 95
Diodes 4
Resistors 1"
Capacitors
ESD 47 HG - {XAE B BA fil K fRA B4
22 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

. LM124, LM124A, LM224, LM224A, LM224K, LM224KA

I3 TEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA

INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV

www.ti.com.cn ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023
7.3 FetEii A

7.3.1 B R

18 25 5 0 AP T A5 R O 2 5 TR LU DT B X R AR 2 0 X L B BT 1.2MHz O 2 0
7.3.2 EER

JEAE 2 LIS SO BRTE RN R A AR A B ] DS R (R 8 . X 6384 B 0.5V/ ns [HREE.
7.3.3 FIASLIETLE

ARIIRNE B WA R Voe - 1.5V (B MNRETEE NN Vee - 2V) « FIAWRESHEIE Vee HERA
Voo MASHIREMF. B DA DAHFEA LIS E A, A et BAT IR AL WRPT A
A A RG], AL R E S A E AR T - 0.3V, WIS A FL RN Ry 1mA I B A A2 R
o

7.4 B oigeE R

XS R AE R RN o AP AT AR LI DL A D B L RS SR A BOR AR BOR AR (Y

Copyright © 2023 Texas Instruments Incorporated TR 15 23

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA I3 TEXAS
LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023 www.ti.com.cn
8 L F A I

&

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MLAIfE B
LMx24 Fl LM2902 iz 5 K #83& F T &5 ST R A . ATLATE VCC Z BT A AL, AT 5230 2 FL R F 5 1)
Rtk
8.2 AN
B STROK A5 1) ST N S SRR A% o IZ BRI A\ S 3% 32 IR LT, AR5 A6 i IR AR N R R IR BE i i i i . Eid
2 DA [ B4 75 2 A 0 i A\ F R AR I FL T

RF
A

RI Vsup+

O Vour

+

Vin
Vsup-

A 8-1. M FEEE

8.2.1 Wit ER

T F 0 FL Y R T a6 UK T A N R L A A YT . BilTn, BENEFRE £0.5V BB SYTRER] T £1.8V. K HIHIKE
£ 212V 5 A2 LU A2 PR T I EER

8.2.2 AW IR

R R0 1 A RS 2 Sk OMHTOR 28 FEEL I 25
ay = ot (1)
ap=28 = 36 )

W iR fE |, EHF RIBURF BHE . BT8O R mA 20, I RR B £ kQ ZLPHfE . XAERT L
W% A SR 2 . RGN R 10kQ | X ERE X RF M 36k Q. X2 3 Hif
i

Ay = EE 3)

24 R 15 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

TeEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA
INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
www.ti.com.cn ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023
8.2.3 LAk
2
e \/IN
15
e \/OUT
1
0.5
£,
>
-0.5
-1
15
-2
0 0.5 1 15 2
Time (ms)

& 8-2. ROMHBURZRHIA AR B R

8.3 HLIFHIZAEN

/J\ AD

B PR YR ) FEL R PR R S 32V BIORL FEL Y ) HEL YR HE Y LR . £16V AT e X AR ARG UK AR (2 1R
5.1).

01 nF S5 A S E T AU g BIEIE | mTyB/b M M 7 HL R B FELT LR AR S R IR . AT RS IR LA 4%
ERE L HRAELR , ST 8.4,

8.4 1ijm
8.4.1 fi/R¥EE
N T SEBESAF R TARTERE , N R 470 PCB AR sk , B4 -

N i T 3 ek 4 R EL YR 5 | B DA BB SRRUR 28 B A AR LI o 5% B FL S B B (A R0 R A T AR

BHATT HL PR PRI A I s

- JERAS YR S Az 2 [ E R ESR 0.1uF P& A SS | ENM B R mFIn g 1E. W V+ 24
it 14 BRLA 55 % L 2R 838 T S FL YR R A o

1 FEL I PR AR HOUAN B 7350 20 B e b A e T o L B A s PR vk — . BB Z 2 PCB i — ZHZ E

LTI UWENEMZ . BEHEA BT HEEGRT R EMI B TR B DR S0 e - A B e b AT P 3R B, (R B

TER R IR .

RNT WA RS, E RN E LR R T R B e R R . W R IX SR 2R AN RE R ER A BUIRAS |, SRR

L EH M ELEEMHA , AL FATHZE

AMERLLAR A B RS BT A . WY 8.4.2 R, i RF A RG #23l SOAR I 1T AT B/ 37 28 LA

RuTRegamE N EL . UNe « SN 2 B P i US43

5 REAE S 2 ] 5 s IR S U ST AR Y0 o IR A T S 2 il B 3 e 2R AE A TR H 38 R 7 AR O U FRL AL

Copyright © 2023 Texas Instruments Incorporated TR 15 25

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902

LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA
LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA

LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV

ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8.4.2 Ai @~

Place components close to

device and to each other to
reduce parasitic errors

Run the input traces as far
away from the supply lines

as possible

Only needed for

NC I VS+
Use low-ESR, ceramic
bypass capacitor
VCC+

A /
------------- ouT : !
| |
| |
I | |
NC I_(E _D_ |

dual-supply
operation

:GND:

VS-
(or GND for single supply)

VOUT

Ground (GND) plane on another layer

&l 8-3. 3 RARMC B HIIZ H UK S} F R AR &

RIN
VIN—AAA——

RG

+

RF

—VOUuT

&l 8-4. [FIHHHCE K2 S BOR S L

26 MERXXFIRIE

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From | Oneyac.com

English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

. LM124, LM124A, LM224, LM224A, LM224K, LM224KA

I3 TEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA
INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
www.ti.com.cn ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023
9 FAF NI IR
9.1 BT EFrE A

FRCORERNER , 75 FHE ti.com ERIEE ShOCIIe . mit @Ay FEATIEN , RV AT ARG B B
o ARESNEMEL AR BT TR S BT i .

9.2 KR

TIE2E™ > Frittse TRMMNEESE TR, THZNEROFREWRE. LB IERMESAR TS . #%
A R R O IR | S5 TR bR B A B

BERER N A R TTIRE “HJRRE” ML X BN RIEAMIEL T HARME |, I EA—E R TI WA 555
T 48 243K

9.3 Fitr

TI E2E™ is a trademark of Texas Instruments.

B R bR AL A BT T

9.4 FER B
W FL I (ESD) SR A . A A (TI) SR BUBILIE 0 WD 3 M AL TR A S P o LA S TE 0 0 AT

A RIZERT | B L BIR B .

‘m ESD HIIIR/NE SERUNIERERFE S , REBAIRMEMS . K% RN ARG A 52 B | X 2R NIEw dir 2

OB R ] e 2 R S H R AT RS A AR T

9.5 RiFR

TI RiE%E AARERYI MR T ARG BB R E .

10 f&3T P sBid 3%

T o DARTRRAS B 5UR5 0] B8 5 24 17 AR A (1) TS AN [+

Changes from Revision AA (September 2023) to Revision AB (November 2023) Page
« 4 LM324BA F1 LM2902BA PR A MFIUR AT T R IELEHE TR oo 1
Changes from Revision Z (April 2023) to Revision AA (September 2023) Page
o WBR T #F1E 8 L TSSOP-14 BA BT TR AT UL ..o 1
o T HEGE RIS B Gl 2 e 1
Changes from Revision Y (October 2022) to Revision Z (April 2023) Page
o T AEEE RFRIINT WQFN-16 T oottt 1
6] GBI BT RE I T WQFN-16 B3 TEAIME B oo 3
o[ AAEMERINT LM324Bx A1 LM2902BX A . ..oeeceieeeeeee e 14
Changes from Revision X (May 2022) to Revision Y (October 2022) Page
o WBR T #FEE Rt TSSOP-14 B B REZF B TR AT UL ..ot 1
SR =i OO 1
* RTM ZITRREHT T LM324B F1 LM324BA M THFIE 2o 7
* HUHT 7 RTM ZITHR LM2902B Hil LM2902BA  “THFIE Foie e 9
o [ AAFMERINT LM324BX AT LM2902BX FITE ... 14
Copyright © 2023 Texas Instruments Incorporated TR 15 27

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

LM124, LM124A, LM224, LM224A, LM224K, LM224KA

LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA 13 TEXAS

LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS
ZHCSQN4AB - SEPTEMBER 1975 - REVISED NOVEMBER 2023 www.ti.com.cn
Changes from Revision W (March 2015) to Revision X (May 2022) Page
o TEMT T AFME DIALEE B T BA A o oottt ettt 1
I e gy R T K 2SRRI 1
S N O s e e T I E = =SOSR 1
o TV BHEEE RATRINT B AT BA A oottt 1
o K G IEEE AT ES 3 v A R PR TR TR IS T - TERAE R 3
o FE G HIEER 3 ) GND AT VEC BLAT AN T VOO F VOCH. et 3
N E D05 o et/ ke ar oy | R = I L =N NSRS 5
S e S D e R = B =7 N 7 N OO 5
o A ZWIEITFSER TN T B HTBA FZS ..ot 5
o USINT HATHFE - LM324B FlTLMB24BA 38 ..ot 7
o USINY BATEE - LM2902B FIT LM2902BA F.......eeeeeeeeeeeeee e 9
N I =&t el A WA =B 2l b 2 R 27
Changes from Revision V (January 2014) to Revision W (March 2014) Page
I 172 AR 1
N = =P 1
S SN /R A e = LT RS i OO 28
Changes from Revision U (August 2010) to Revision V (January 2014) Page
o B SCRIE T TIEIERAR IR - ToFIFEZEAL oot 1
I O OO 1
I O 1
O THIBR T BT T IZ IR ettt ettt ettt ettt ettt e ettt et ne et et eneeaens 3
O ININT GIIIZDFEDR coeceoeeeeeeeeeeeeeeeeeee ettt ettt ettt ettt ne et ennenens 3

11 U BHEREAATITEE B

PUR DU A S LI B AT T M5 D . XS Bt f e 2 AR ] I ol B . Bim iy 2%, A S ATE AT,
HAGR SR BEATAETT o I 75 FRES HSHe R F 0) B8 ShiAS , 335 20 Bl 22 00 B A

28

FEX IR 7 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902

LM2902B LM2902BA LM2902K LM2902KV LM2902KAV

Downloaded From [Oneyac.com English Data Sheet: SLOS066


https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com.cn/cn/lit/pdf/ZHCSQN4
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQN4AB&partnum=LM124
https://www.ti.com.cn/product/cn/lm124?qgpn=lm124
https://www.ti.com.cn/product/cn/lm124a?qgpn=lm124a
https://www.ti.com.cn/product/cn/lm224?qgpn=lm224
https://www.ti.com.cn/product/cn/lm224a?qgpn=lm224a
https://www.ti.com.cn/product/cn/lm224k?qgpn=lm224k
https://www.ti.com.cn/product/cn/lm224ka?qgpn=lm224ka
https://www.ti.com.cn/product/cn/lm324?qgpn=lm324
https://www.ti.com.cn/product/cn/lm324a?qgpn=lm324a
https://www.ti.com.cn/product/cn/lm324b?qgpn=lm324b
https://www.ti.com.cn/product/cn/lm324ba?qgpn=lm324ba
https://www.ti.com.cn/product/cn/lm324k?qgpn=lm324k
https://www.ti.com.cn/product/cn/lm324ka?qgpn=lm324ka
https://www.ti.com.cn/product/cn/lm2902?qgpn=lm2902
https://www.ti.com.cn/product/cn/lm2902b?qgpn=lm2902b
https://www.ti.com.cn/product/cn/lm2902ba?qgpn=lm2902ba
https://www.ti.com.cn/product/cn/lm2902k?qgpn=lm2902k
https://www.ti.com.cn/product/cn/lm2902kv?qgpn=lm2902kv
https://www.ti.com.cn/product/cn/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066
https://www.oneyac.com

i3 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

2-Dec-2023

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 ®3) (415)
(6)
5962-7704301VCA ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-7704301VC
& Green A
LM124JQMLV
5962-9950403V9B ACTIVE XCEPT KGD 0 100 RoHS & Green Call Tl N/ A for Pkg Type -55to 125
5962-9950403VCA ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-9950403VC
& Green A
LM124AJQMLV
77043012A ACTIVE LCCC FK 20 55 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 77043012A Samples
& Green LM124FKB
7704301CA ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 7704301CA
& Green LM124JB
7704301DA ACTIVE CFP W 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704301DA
& Green LM124WB
77043022A ACTIVE LCCC FK 20 55 Non-RoHS SNPB N/ A for Pkg Type -55to 125 77043022A
& Green LM124AFKB
7704302CA ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704302CA
& Green LM124AJB
7704302DA ACTIVE CFP w 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704302DA
& Green LM124AWB
JM38510/11005BCA ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 JM38510
& Green /11005BCA
LM124AFKB ACTIVE LCCC FK 20 55 Non-RoHS SNPB N/ A for Pkg Type -55to 125 77043022A
& Green LM124AFKB
LM124AJ ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 LM124AJ Samples
& Green
LM124AJB ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704302CA
& Green LM124AJB
LM124AWB ACTIVE CFP w 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 7704302DA
& Green LM124AWB
LM124D LIFEBUY SOIC D 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -55t0 125 LM124
LM124DG4 LIFEBUY SoIC D 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 LM124
LM124DR ACTIVE SolIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 LM124
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(1) Drawing Qty %) Ball material ©) (4/5)
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LM124DRG4 ACTIVE SolIcC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to0 125 LM124
LM124FKB ACTIVE LCCC FK 20 55 Non-RoHS SNPB N / A for Pkg Type -55to 125 77043012A
& Green LM124FKB
LM124J ACTIVE CDIP J 14 25 Non-RoHS SNPB N / A for Pkg Type -55 to 125 LM124J
& Green
LM124JB ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 7704301CA Samples
& Green LM124JB
LM124W ACTIVE CFP W 14 25 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 LM124W
& Green
LM124WB ACTIVE CFP W 14 25 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 7704301DA Samples
& Green LM124WB
LM224AD LIFEBUY SOIC D 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224A
LM224ADR ACTIVE SolIC D 14 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -25to 85 LM224A Samples
LM224ADRE4 LIFEBUY SolIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224A
LM224ADRG4 LIFEBUY SOIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224A
LM224AN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -25to0 85 LM224AN
LM224D LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224
LM224DG4 LIFEBUY SolIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224
LM224DR ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -251t0 85 LM224 Samples
LM224DRG3 LIFEBUY SOIC D 14 2500 RoOHS & Green SN Level-1-260C-UNLIM -25 to 85 LM224
LM224DRG4 ACTIVE SolIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224
LM224KAD LIFEBUY SolIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224KA
LM224KADG4 LIFEBUY SOIC D 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224KA
LM224KADR ACTIVE SolIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM224KA
LM224KADRG4 ACTIVE SolIcC D 14 2500 TBD Call Tl Call TI -251t0 85
LM224KAN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -251t0 85 LM224KAN Samples
LM224KDR ACTIVE SOIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -25 to 85 LM224K
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LM224KN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type -25to 85 LM224KN
LM224N ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -25t0 85 LM224N
LM224NE4 ACTIVE PDIP N 14 25 TBD Call Tl Call Tl -25 to 85
LM2902BAIPWR ACTIVE TSSOP PW 14 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902BA Samples
LM2902BIPWR ACTIVE TSSOP PW 14 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902B
LM2902D LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DR ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DRE4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DRG3 LIFEBUY SoIC D 14 2500 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DRG4 LIFEBUY SoIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902KAVQDR ACTIVE SOoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA Samples
LM2902KAVQDRG4 LIFEBUY SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KAVQPWR ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KAVQPWRG4 ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KD LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902K
LM2902KDB LIFEBUY SSOP DB 14 80 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902K
LM2902KDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902K
LM2902KN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -40 to 125 LM2902KN Samples
LM2902KNSR LIFEBUY SO NS 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 LM2902K
LM2902KNSRG4 LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902K
LM2902KPW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902K
LM2902KPWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902K
LM2902KVQDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
LM2902KVQDRG4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
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LM2902KVQPWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
LM2902KVQPWRG4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
LM2902N ACTIVE PDIP N 14 25 ROHS & Green NIPDAU | SN N / A for Pkg Type -40 to 125 LM2902N
LM2902NE4 LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 125 LM2902N
LM2902NSR LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902PW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902
LM2902PWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 L2902
LM2902PWRE4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902
LM2902PWRG3 LIFEBUY TSSOP PW 14 2000 ROHS & Green SN Level-1-260C-UNLIM -40 to 125 L2902
LM2902PWRG4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902
LM324AD LIFEBUY SOIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto70 LM324A
LM324ADBR LIFEBUY SSOP DB 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324ADE4 LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324ADR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 LM324A
LM324ADRE4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324ADRG4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324AN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 LM324AN
LM324ANSR LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324ANSRG4 LIFEBUY SO NS 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324A
LM324APW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324A
LM324APWE4 LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324A
LM324APWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 L324A
LM324APWRG4 ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324A
LM324BAIPWR ACTIVE TSSOP PW 14 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 L324BA
LM324BIPWR ACTIVE TSSOP PW 14 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 LM324B
LM324D LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324DE4 LIFEBUY SolIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
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(1) Drawing Qty %) Ball material ©) (4/5)
6
LM324DG4 LIFEBUY SoIC D 14 50 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324DR ACTIVE SOoIC D 14 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 LM324
LM324DRE4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324DRG3 LIFEBUY SoIC D 14 2500 RoHS & Green SN Level-1-260C-UNLIM 0to 70 LM324
LM324DRG4 LIFEBUY SOIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324KAD LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324KA
LM324KADR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324KA
LM324KADRG4 ACTIVE SoIC D 14 2500 TBD Call Tl Call Tl 0to 70
LM324KAN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 LM324KAN
LM324KANSR LIFEBUY SO NS 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324KA
LM324KAPW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324KA
LM324KAPWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324KA
LM324KDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324K
LM324KN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 LM324KN
LM324KNSR LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324K
LM324KPW LIFEBUY TSSOP PW 14 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324K
LM324KPWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324K
LM324N ACTIVE PDIP N 14 25 ROHS & Green NIPDAU | SN N / A for Pkg Type Oto 70 LM324N
LM324NE3 LIFEBUY PDIP N 14 25 ROHS & SN N/ A for Pkg Type 0to 70 LM324N
Non-Green
LM324NE4 LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 LM324N
LM324NSR LIFEBUY SO NS 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324NSRE4 LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324NSRG4 LIFEBUY SO NS 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324PW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324
LM324PWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM 0to 70 L324
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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)

LM324PWRE4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324
LM324PWRG3 LIFEBUY TSSOP PW 14 2000 ROHS & Green SN Level-1-260C-UNLIM 0to 70 L324
LM324PWRG4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324

M38510/11005BCA ACTIVE CDIP J 14 25 Non-RoHS SNPB N / A for Pkg Type -55to 125 JM38510

& Green /11005BCA

PLM2902BIDR ACTIVE SOIC D 14 3000 TBD Call Tl Call Tl -40 to 125
PLM324BIDR ACTIVE SolIC D 14 3000 TBD Call Tl Call Tl -40 to 85

@ 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
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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 LM124, LM124-SP, LM124M, LM2902, LM2902B, LM2902BA :
o Catalog : LM124, LM124

o Automotive : LM2902-Q1, LM2902B-Q1, LM2902BA-Q1
¢ Enhanced Product : LM2902-EP
o Military : LM124M, LM124M

e Space : LM124-SP, LM124-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
e Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications

e Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application

~qdendum-Page 7
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo & 0l0 6060 T
ol |eo e | Bo ‘l"
. DiaRriit!er ' '
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 0O 0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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)
LM124DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM224ADR SoIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 Q1
LM224ADR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM224ADRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM224ADRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM224DR SoIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 Q1
LM224DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM224DRG3 SoIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 Q1
LM224DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM224KADR SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
LM224KDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2902BAIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902BIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902DR SoIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 Q1
LM2902DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2902DRG3 SoIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 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)

LM2902DRG4 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 | 16.0 Q1
LM2902KAVQPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
LM2902KAVQPWRG4 | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2902KNSR SO NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
LM2902KPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
LM2902KVQPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KVQPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902NSR SO NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
LM2902PWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
LM2902PWRG3 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902PWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324ADBR SSOP DB 14 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
LM324ADR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
LM324ADRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324ANSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
LM324APWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324APWRG4 TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
LM324BAIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324BIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324DR SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
LM324DR SOIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 Q1
LM324DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324DRG3 SOIC D 14 2500 330.0 17.5 6.4 9.05 2.1 8.0 16.0 Q1
LM324DRG3 SoIC D 14 2500 330.0 16.8 6.5 9.5 21 8.0 | 16.0 Q1
LM324DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
LM324DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324KADR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324KANSR SO NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
LM324KAPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
LM324KDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324KNSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
LM324KPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324NSR SO NS 14 2000 330.0 16.4 82 | 105 | 25 | 120 | 16.0 Q1
LM324PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324PWRG3 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324PWRG4 TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
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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)
LM124DR SOIC D 14 2500 350.0 350.0 43.0
LM224ADR SoIC D 14 2500 364.0 364.0 27.0
LM224ADR SolIC D 14 2500 356.0 356.0 35.0
LM224ADRG4 SOIC D 14 2500 340.5 336.1 32.0
LM224ADRG4 SOIC D 14 2500 356.0 356.0 35.0
LM224DR SoIC D 14 2500 364.0 364.0 27.0
LM224DR SolIC D 14 2500 356.0 356.0 35.0
LM224DRG3 SOIC D 14 2500 364.0 364.0 27.0
LM224DRG4 SOIC D 14 2500 356.0 356.0 35.0
LM224KADR SoIC D 14 2500 356.0 356.0 35.0
LM224KDR SolIC D 14 2500 356.0 356.0 35.0
LM2902BAIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM2902BIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM2902DR SoIC D 14 2500 364.0 364.0 27.0
LM2902DR SolIC D 14 2500 340.5 336.1 32.0
LM2902DRG3 SOIC D 14 2500 364.0 364.0 27.0
LM2902DRG4 SOIC D 14 2500 340.5 336.1 32.0
LM2902KAVQPWR TSSOP PW 14 2000 356.0 356.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LM2902KAVQPWRG4 TSSOP PW 14 2000 367.0 367.0 35.0
LM2902KDR SoIC D 14 2500 356.0 356.0 35.0
LM2902KNSR SO NS 14 2000 356.0 356.0 35.0
LM2902KPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902KVQPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902KVQPWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
LM2902NSR SO NS 14 2000 356.0 356.0 35.0
LM2902PWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902PWRG3 TSSOP PW 14 2000 364.0 364.0 27.0
LM2902PWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
LM324ADBR SSOP DB 14 2000 356.0 356.0 35.0
LM324ADR SOIC D 14 2500 356.0 356.0 35.0
LM324ADRG4 SOIC D 14 2500 356.0 356.0 35.0
LM324ANSR SO NS 14 2000 356.0 356.0 35.0
LM324APWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324APWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
LM324BAIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM324BIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM324DR SolIC D 14 2500 340.5 336.1 32.0
LM324DR SOIC D 14 2500 364.0 364.0 27.0
LM324DR SOIC D 14 2500 356.0 356.0 35.0
LM324DRG3 SoIC D 14 2500 333.2 345.9 28.6
LM324DRG3 SolIC D 14 2500 364.0 364.0 27.0
LM324DRG4 SOIC D 14 2500 356.0 356.0 35.0
LM324DRG4 SOIC D 14 2500 340.5 336.1 32.0
LM324KADR SoIC D 14 2500 356.0 356.0 35.0
LM324KANSR SO NS 14 2000 356.0 356.0 35.0
LM324KAPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324KDR SOIC D 14 2500 356.0 356.0 35.0
LM324KNSR SO NS 14 2000 356.0 356.0 35.0
LM324KPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324NSR SO NS 14 2000 356.0 356.0 35.0
LM324PWR TSSOP PW 14 2000 364.0 364.0 27.0
LM324PWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324PWRG3 TSSOP PW 14 2000 364.0 364.0 27.0
LM324PWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
> \W TTube_ __________________ I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-9950403VCA J CDIP 14 25 506.98 15.24 13440 NA
77043012A FK LCCC 20 55 506.98 12.06 2030 NA
7704301DA w CFP 14 25 506.98 26.16 6220 NA
77043022A FK LCcC 20 55 506.98 12.06 2030 NA
7704302DA W CFP 14 25 506.98 26.16 6220 NA
LM124AFKB FK LCCC 20 55 506.98 12.06 2030 NA
LM124AWB W CFP 14 25 506.98 26.16 6220 NA
LM124D D SoIC 14 50 505.46 6.76 3810 4
LM124DG4 D SOIC 14 50 505.46 6.76 3810
LM124FKB FK LCCC 20 55 506.98 12.06 2030 NA
LM124W W CFP 14 25 506.98 26.16 6220 NA
LM124WB W CFP 14 25 506.98 26.16 6220 NA
LM224AD D SoIC 14 50 506.6 8 3940 4.32
LM224AN N PDIP 14 25 506 13.97 11230 4.32
LM224D D SoIC 14 50 506.6 8 3940 4.32
LM224DG4 D SoIC 14 50 506.6 8 3940 4.32
LM224KAD D SoIC 14 50 506.6 8 3940 4.32
LM224KADG4 D SoIC 14 50 506.6 8 3940 4.32
LM224KAN N PDIP 14 25 506 13.97 11230 4.32
LM224KN N PDIP 14 25 506 13.97 11230 4.32
LM224N N PDIP 14 25 506 13.97 11230 4.32
LM2902D D SoIC 14 50 506.6 8 3940 4.32
LM2902KD D SOIC 14 50 506.6 8 3940 4.32
LM2902KDB DB SSOP 14 80 530 10.5 4000 4.1
LM2902KN N PDIP 14 25 506 13.97 11230 4.32
LM2902KPW PW TSSOP 14 90 530 10.2 3600 3.5
LM2902N N PDIP 14 25 506 13.97 11230 4.32
LM2902N N PDIP 14 25 506.1 9 600 54
LM2902NE4 N PDIP 14 25 506 13.97 11230 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM2902PW PW TSSOP 14 90 530 10.2 3600 3.5
LM324AD D SoIC 14 50 506.6 8 3940 4.32
LM324ADE4 D SoIC 14 50 506.6 8 3940 4.32
LM324AN N PDIP 14 25 506 13.97 11230 4.32
LM324AN N PDIP 14 25 506 13.97 11230 4.32
LM324APW PW TSSOP 14 90 530 10.2 3600 3.5
LM324APWE4 PW TSSOP 14 90 530 10.2 3600 35
LM324D B) SoIC 14 50 507 8 3940 4.32
LM324D D SOIC 14 50 506.6 8 3940 4.32
LM324DE4 D SoIC 14 50 506.6 8 3940 4.32
LM324DE4 D SoIC 14 50 507 8 3940 4.32
LM324DG4 B) SoIC 14 50 507 8 3940 4.32
LM324DG4 D SoIC 14 50 506.6 8 3940 4.32
LM324KAD D SOoIC 14 50 506.6 8 3940 4.32
LM324KAN N PDIP 14 25 506 13.97 11230 4.32
LM324KAN N PDIP 14 25 506 13.97 11230 4.32
LM324KAPW PW TSSOP 14 90 530 10.2 3600 3.5
LM324KN PDIP 14 25 506 13.97 11230 4.32
LM324KN PDIP 14 25 506 13.97 11230 4.32
LM324KPW PW TSSOP 14 90 530 10.2 3600 35
LM324N N PDIP 14 25 506 13.97 11230 4.32
LM324N N PDIP 14 25 506 13.97 11230 4.32
LM324N N PDIP 14 25 506.1 9 600 5.4
LM324N N PDIP 14 25 506 13.97 11230 4.32
LM324NE3 N PDIP 14 25 506.1 9 600 5.4
LM324NE4 N PDIP 14 25 506 13.97 11230 4.32
LM324NE4 N PDIP 14 25 506 13.97 11230 4.32
LM324PW PW TSSOP 14 90 530 10.2 3600 35
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GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.

i
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
= | ~
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (% .039) ‘
O |1 ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
i3 Texas
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MECHANICAL DATA

D (R*PDSO*GVL) PLASTIC SMALL OUTLINE
0.344 (8,75)
y 0.337 (8,55) ’
@
14 Q 8
0.244 (6,20)
0.228 (5,80)
i < - - “IT 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Vi | 0.020 (0,51)
Index Area 0.050 (1,27) m

[ ]0.010 (0,25) W]

\
|

0.010 (
L 0.069 (1,75) Max

0.004 (0,10) 004 (

0.010 (0,25) / ﬁ
0.005 (0,13) 1 )/
/ \

\
//\ | []0.004 (0,10)

Gauge Plane —-= !
%D = ? Seating Plane
e
0.010 (0,25) 0-8° ~ -
\

——

! J
\

-

4040047-5/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

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 0.006 (0,15) each side.

Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS—012 variation AB.

.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN 1451 50 O
ERENEREREREEE * IR ERERERE r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\ I_I/"|_||_||_||_||_| O o tbbgd
~

Example
Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

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. 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.

wi3 TEXAS
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14)

PLASTIC SMALL OUTLINE

-
HHHHHHELT

5,60

(hnanng

Example
Non Soldermask Defined Pad

Stencil Openings
(Note D)

f

Example
Pad Geometry

ittt

(Note C)
—=1 |~— 14x0,30
|<—1 2x0,65 ‘ —=| [=—12x0,65
O
14x1,55 |_||_||_||_||_||_|

5,60

/
/
/
j

(See Note C)

L~
L
7/
/
,./ * \ Example
! 1,60 / Solder Mask Opening
'\ * /' (See Note E)
\  —=l=—0,07 Vi
\, Al Around  /
\. S
~_ L
4211284-2/G  08/15

NOTES:

All linear dimensions are in millimeters.
This drawing is subject to change without notice.

Publication IPC—7351 is recommended for dlternate designs.
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.

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

Customers should
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,5

S A
1A AAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

| [
;§ | Seating Plane $

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al 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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MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0235 (5,97)
l’ 0.026 (0,66)

y 1 L 0.008 ozo)]:

| 0.080 (2,03 0.004 (0,10)
0.045 (1,14)
«—— 0.280 (7,11) MAX ——»]
0.019 (0,48)
1 14 0.015 (0,38)
4 N\
| | !
[ | |
0.050 (1,27)
[ | | |
0.390 (9,91) | | |
0.335 (8,51

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] i

A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)

4040180-2/F 04/14

NOTES:  A. All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14
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