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5.4 #EREER
LMx24. LM2902 LMx24
D DB N NS PW RTE FK J w
HflaR() (SOIC) | (SSOP) | (PDIP) (SO) (TSSOP) sV)VQFN) (Lcce) (CDIP) (CFP) BART
5
14511 | 14518 | 14511 14 514 1451 (16 51| 20 5|54 14 514 14 51
Roya @G g5 pris s 99.3 106.5 83.5 90.4 124.7 64.9 745 84.7 153.4 °C/W
Roscqop) iﬁ“ﬁ ( Tt ) 60.4 55.5 62.0 48.0 57.9 68.8 49.9 375 72.7 “CW
Ros 57.5 56.8 57.7 49.2 80.7 40.2 49.0 722 146.5
by 19.8 18.2 405 14.4 8.4 49 429 31.0 48.3
b g 57.0 55.8 57.1 488 79.8 40.0 48.9 67.3 129.2
R0 sc(po LEE AL (JREB ) .
JC(bot) A — — — — — 23.6 73 18.8 10.1 c/w

(1)  AXRBIARIEREZE L |, WS LFAIC L1EEFEF7 BT

(2) M3 VCC Mk FEud |, I Hm& S KA.

(3) WRIFERLE Tymaxy» Roga I Ta FHREI RS EATAT RVFIAEIRE T , R KIIFEN Pp = (Tymax) = TA)VRoya- 1E 150°C 1)
Aot oK Ty N84T T R o ] S

(4)  BRIFEES Tymax Roya F To HRAIRE EAEMARFRSRIRE T , RFIBKRIIZEA Pp = (Tymax) ~ Tc)/Royc. £ 150°C 1
“HinH oK Ty NIEAT I Rg e m n] Sk,

(5)  MEBACNTRAIRE .
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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 )

o8 \ WA BT
RIFHRE
+0.6 +3.0
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
AR
. 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
MNRE 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
AR
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
AR L
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 328 > Vg 10 us
THD+N SO+ B goir:; , f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyr < 50pA , BW = 0.001%
ik
Vo lout = -50pA 1.35 15
Vo IEHIERL (V+) ffith LR = -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 ) W = 0.75 1 \Y
o S (V-) i H = 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 )

2R TR A /ME HRUE BAE Ffr

Isc Lt LA Vg =20V, (V+) =10V, (V-) =-10V , Vo = OV +40 +60 mA
CiLoap MRS 100 pF
Ro TFER 4 B f=IMHz , Io = 0A 300 Q
LR

Vs =5V, lo=0A Ta= -40°C % 85°C 240 300 LA
la AFAN R AR 0 8 A5 HIA

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

(1) AR BRI E -
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Product Folder Links: LM124 LM124A LM224 [ M224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902

LM2902B LM2902BA LM2902K LM2902KV LM2902KAV
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=ZHCSQN4AD&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

. 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 ZHCSQN4AD - SEPTEMBER 1975 - REVISED OCTOBER 2024

5.6 FAS 5P - 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 )

o8 \ WA BT
RIFHRE
+0.6 +3.0
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
AR
. Vg =3V % 36V V- (V+) - 15
Vem et e e Y - - \Y
Vg =5V % 36V Ta= -40°C % 125°C V- (V+) - 2
(V-)<Vgy < (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
MNRE 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 N 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
AR
Zp 25y 101101 M@ || pF
Zicm Fept 4115 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
AR L
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
Uk v | Vi x 325 > Vg 10 s
THD+N B T+ SOEJQ , f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyr < 50pA , BW = 0.001%
ik
Vo lout = -50pA 1.35 1.5
Vo IEHIERL (V+) ffith LR = -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 ) W = 0.75 1 \Y
o S (V-) i H = TmA
V=5V, RL < 10kQ
vV, s ) = _40°C & o 2 v
o FEREE] (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 B4k - 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 )

2R TR A B/ME HRUE BAE Ffr

Isc Lt LA Vg =20V, (V+) =10V, (V-) =-10V , Vo = OV +40 +60 mA
CLoap MRS 100 pF
Ro TFER 4 B f=IMHz , Io = 0A 300 Q
LR

Vs =5V, lo=0A Ta= -40°C % 125°C 240 300 LA
la AFAN R AR 0 8 A5 HIA

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

(1) AR BRI E -
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5.7 LM324. LM324K. LM224, LM224K 1 LM124 [¥]EBS 51
FEARE HARERURIE T | Voo =5V (BRIES AU )

-y - ) LM124. LM224. LM224K LM324. LM324K .
A
BAME BAUEC)  BoE BME AREC Bk
Ve =5V BERAME , Vig = 25°C 3 5 3 7
Vio NCR LN 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%
Vee - 1.5 Vee - 1.5
Vicr LA\ B FE Vee = 5V KA \%
— 0% 0%
et Vee - 2 Vee - 2
R, =2kQ 25°C Vee - 1.5 Vee - 1.5
Von T LS4 Y U 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= 2kQ e 25 15
CMRR SR e 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 ST -10 -10
mA
lo i H Vee =15V, 25°C 10 20 10 20
Vip= -1V, HEHLI "
Vo = 15V Lk 5 5
Vip= -1V, Vg = 200mV 25°C 12 30 12 30 LA
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) XF LM124 , B EHEA - 55°C £ +125°C , X+ LM224 5 - 25°C £ +85°C , 1fixf T+ LM324 N>k 0°C Z 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 )

B R - LM2902. LM2902K LM2902KV. LM2902KAV -
A
BME  BREC HAE BME  BEEC  BRME
| RS A 25°C 8 7 3 7
Vec =5V K | e
v o R ST 10 o
] QLN ! .
10 SN IR L Vi = Vigrmin | 25C ; 5 m
Vo = 1.4V A G
SR 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
Is g N\ A 75 P IAL Vo = 1.4V nA
FERETE -500 -500
25°C 0% 0%
Ve - 15 Vee - 15
Vicr FEASAI N T Vee = 5V &K fE v
= 0% 0%
TR Voo - 2 Veo - 2
RL=10kQ 25°C Vee - 1.5 Vee - 1.5
VoH o HRL T LR RL =2kQ SEAE 22 26 \%
Vee = O
RL = 10kQ SER 23 24 27
VoL A FRL -4 LR RL < 10k©Q e 5 20 5 200 mv
Vee =15V, 25°C 25 100 25 100
Avp PNEREE-VLINEY N Vo=1V £ 11V, Vimv
R, = 2kQ e R 15 15
CMRR St L Vic = Vicrmin 25°C 50 80 60 80 dB
FRLJ LA E o
ksvk (AVeo /AVIO) 25°C 50 100 60 100 dB
Voi/ Voo #5608 = 1kHz % 20kHz 25°C 120 120 dB
Ve =15V, 25°C -20 -30 -60 -20 -30 -60
Vip=1V, ENLERI -
Vo=0 SEREE -10 10
mA
lo i HE Vec =15V, 25°C 10 20 10 20
Vip= -1V, HEHLI
Vo =15V SEHEE 5 5
Vip = -1V, Vo = 200mV 25°C 30 12 40 nA
los S 4 Y R Vec H5V,Vo=0, Vee. N -5V 25°C +40 +60 +40 60| mA
Vo =25V, F# e 0.7 1.2 0.7 1.2
I YR (4 ANTBORHR = B - mA
cc PRHLIAL ( B ) \//Ecgz_ KA, Vo = 0.5V Ve T 14 3 14 s
(1) BRAEAFEUE , SWATE RIS IR N AR IR N BRI E . 6T LM2902 , Ik H 5K Voo N 26V, X T
LM2902V Uk 32V,
(2) T LM2902 , 5EESE RN -40°C £ +125°C.
(3) AT MBUEIHLE Ta=25°C FlIFF,
12 TR 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LM124 LM124A LM224 LM224A LM224K LM224KA LM324 LM324A LM324B LM324BA LM324K LM324KA LM2902
LM2902B LM2902BA LM2902K LM2902KV LM2902KAV
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=ZHCSQN4AD&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

. 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 ZHCSQN4AD - SEPTEMBER 1975 - REVISED OCTOBER 2024

5.9 LM324A. LM324KA. LM224A. LM224KA F1 LM124A B sS4
FE455E FARIERURIE T | Voo = 5V (BIER G )

LM124A LM224A. LM224KA LM324A. LM324KA
R WAFAED Ta® $fr
B rEEe  mam| M 2B s mae M2E s
Vee =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 : "
TR 30 30 75
25°C -50 -15 -80 -15 -100
ls A\ i BRI Vo = 1.4V nA
SEH -100 - 100 - 200
% vV, —011; vV, —01% vV, —01éé
Vier SHEIABIES |\ _ g0y e 1. oc ~ 1 e - 1. v
@ — 0% 0% 0%
JEAEAR Voo - 2 Voo - 2 Vee - 2
R =2kQ 25°C Vee-1.5 Vee - 1.5 Vee - 1.5
Vo P4 R Ro=2k@ | skl 2 2 e v
Ve =30V [ > o
10k @ e 27 27 28 27 28
VoL IAE R | R < 10kQ ey 20 5 20 5 20| mv
s ~ |Vee=15v, 25°C 50 100 50 100 25 100
Ao MESEFUIE | O gy % 11y VimV
R R = 2kQ SEREE 25 25 15
CMRR SAE ] Vic = Vicrmin 25°C 70 % 70 80 65 80 dB
PR HL R A ) Ll
ksvR (AVea ! AVio) 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 SEREE -10 -10 -10
mA
o R Ve =15V, 25°C 10 10 20 1 20
Vip= -1V, | o
Vo =15V e ¥ 5 5 5
Vip=-1V , Vo = 200mV 25°C 12 12 30 12 30 LA
Vec A5V, Ve M -
los R |5V, 25°C +40 +60 +40 +60 +40 60| mA
Vo=0
Vo =25V, B e ¥ 0.7 1.2 0.7 12 07 12
o R (48 o i .
HORE ) \LC;C{ 30V, Vo =15V, SR 14 3. 14 3 14 3
(1) BRAEFEU , Bra R IR 1F R AR LR B R 52 .
(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,
v
5.10 i217 %M
Vee =215V, Tp = 25°C
e 21 WAL A HAE YA
SR H{7Ma FREER RL=1MQ , C_=30pF , V=10V (iE=HK 6-1) 0.5 Vius
By ARSI R, = 1MQ , C_ = 20pF (&M 6-1) 1.2 MHz
Vi SRR NS R Rg=100Q, V, =0V , f=1kHz ( i%=FK 6-2) 35 nVv/ v Hz
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1.2 BHEERER
REEL DIMENSIONS TAPE DIMENSIONS
4 [ KO [« P1-]
oo 0 60 0o o T
of o ol s W
Reel | L l
Diameter
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO 0O OO0 Sprocket Holes
| |
[ [
Q1 : Q2 Q1 : Q2
4==4-=- t-—+--1- ﬁ
Q31 Q4 Q31 Q4 User Direction of Feed
N A | v
| |
AN
Pocket Quadrants
sap: Eop WA 38 SsPQ B ﬁgﬁﬁw A0 BO KO P1 w Pin1
Pl Ef& (mm) (mm) (mm) (mm) (mm) (mm) (mm) R
LM324BIRTER WQFN RTE 16 5000 330 12.4 33 33 1.1 8 12 Q2
LM2902BIRTER WQFN RTE 16 5000 330 12.4 33 33 1.1 8 12 Q2
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TAPE AND REEL BOX DIMENSIONS

B ESp Sl Qg2 W | SPQ | KE(mm) | ZEE (mm) HiE (mm)
LM324BIRTER WQFN RTE 16 | 5000 367.0 367.0 35.0
LM2902BIRTER WQFN RTE 16 | 5000 367.0 367.0 35.0
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g PACKAGE OUTLINE
RTE0016C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

N w
©=

SIDE WALL
METAL THICKNESS
DIM A

OPTION 1 OPTION 2
0.1 0.2

[J1.68+0.07 (DIMA) TYP
Lo, I

ﬁEXPOSED g]

THERMAL PAD

9
SYMM
12 t
16x 9-30 0
0.18
PIN 1 IDJ & 010 |C|A|B
(OPTIONAL) 0.050)
0.5
16X 03

4219117/B  04/2022

NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV INSTRUMENTS

ZHCSQN4AD - SEPTEMBER 1975 - REVISED OCTOBER 2024 www.ti.com.cn
EXAMPLE STENCIL DESIGN

RTE0016C

WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

16 13

16X (0.24) }

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 17:
85% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

e }DB{ *********
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NOTES: (continued)

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

design recommendations.
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ©)
5962-7704301VCA Active Production CDIP (J) | 14 25 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-7704301VC
A
LM124JQMLV
5962-9950403V9B Active Production XCEPT (KGD) | O 100 | BULK Yes Call Tl N/A for Pkg Type -55t0 125
5962-9950403VCA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9950403VC
A
LM124AJQMLV
77043012A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 77043012A
LM124FKB
7704301CA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 7704301CA
LM124JB
7704301DA Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 7704301DA
LM124WB
77043022A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55t0 125 77043022A
LM124AFKB
7704302CA Active Production CDIP (J) | 14 25 | TUBE No SNPB N/A for Pkg Type -55t0 125 7704302CA
LM124AJB
7704302DA Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 7704302DA
LM124AWB
JM38510/11005BCA Active Production CDIP (9) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 JM38510
/11005BCA
LM124AFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 77043022A
LM124AFKB
LM124AJ Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 LM124AJ
LM124AJB Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 7704302CA
LM124AJB
LM124AWB Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 7704302DA
LM124AWB
LM124D Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl -55t0 125 LM124
LM124DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 LM124
LM124DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to0 125 LM124
LM124FKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 77043012A
LM124FKB
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Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ®)
&) ®)
LM124J Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 LM124J
LM124JB Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 7704301CA
LM124JB
LM124W Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 LM124W
LM124WB Active Production CFP (W) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 7704301DA
LM124WB
LM224AD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -25to 85 LM224A
LM224ADR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -25 to 85 LM224A
LM224ADRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -25 to 85 LM224A
LM224AN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -25to0 85 LM224AN
LM224D Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -25to 85 LM224
LM224DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -25 to 85 LM224
LM224DRG3 Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -25to 85 LM224
LM224DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -25t0 85 LM224
LM224KAD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -25to 85 LM224KA
LM224KADR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | NIPDAU Level-1-260C-UNLIM -25 to 85 LM224KA
LM224KAN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -25 to 85 LM224KAN
LM224KDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -25t0 85 LM224K
LM224KN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -25to 85 LM224KN
LM224N Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -25to 85 LM224N
LM2902BAIDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902BA
LM2902BAIPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to0 125 L2902BA
LM2902BIDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902B
LM2902BIPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902B
LM2902D Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 LM2902
LM2902DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40to0 125 LM2902
LM2902DRE4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DRG3 Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 LM2902
LM2902DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902KAVQDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to0 125 L2902KA
LM2902KAVQDRG4 Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 L2902KA
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Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ®)
&) ®)
LM2902KAVQPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 L2902KA
LM2902KAVQPWRG4  Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 LM2902K
LM2902KDB Active Production SSOP (DB) | 14 80 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902K
LM2902KDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | NIPDAU Level-1-260C-UNLIM -40to 125 LM2902K
LM2902KN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 LM2902KN
LM2902KNSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902K
LM2902KPW Obsolete Production TSSOP (PW) | 14 - - Call Tl Call Tl -40 to 125 L2902K
LM2902KPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902K
LM2902KVQDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
LM2902KVQDRG4  Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 L2902KV
LM2902KVQPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
LM2902KVQPWRG4  Obsolete Production TSSOP (PW) | 14 - = Call Tl Call Tl -40 to 125 L2902KV
LM2902N Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU | SN N/A for Pkg Type -40 to 125 LM2902N
LM2902NE4 Obsolete Production PDIP (N) | 14 - - Call Tl Call Tl -40 to 125 LM2902N
LM2902NSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902PW Obsolete Production TSSOP (PW) | 14 - = Call Tl Call Tl -40 to 125 L2902
LM2902PWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 L2902
LM2902PWRE4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902
LM2902PWRG3 Obsolete Production TSSOP (PW) | 14 - - Call Tl Call Tl -40 to 125 L2902
LM2902PWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 L2902
LM324AD Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 LM324A
LM324ADBR Active Production SSOP (DB) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324ADR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | SN | NIPDAU Level-1-260C-UNLIM 0to 70 LM324A
LM324ADRG4 Obsolete Production SOIC (D) | 14 - = Call Tl Call Tl 0to 70 LM324A
LM324AN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 LM324AN
LM324ANSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324APWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM 0to 70 L324A
LM324APWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 L324A
LM324BAIDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LM324BA
LM324BAIPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 L324BA
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https://www.ti.com/product/LM2902KAV/part-details/LM2902KAVQPWR
https://www.ti.com/product/LM2902KAV/part-details/LM2902KAVQPWRG4
https://www.ti.com/product/LM2902K/part-details/LM2902KD
https://www.ti.com/product/LM2902K/part-details/LM2902KDB
https://www.ti.com/product/LM2902K/part-details/LM2902KDR
https://www.ti.com/product/LM2902K/part-details/LM2902KN
https://www.ti.com/product/LM2902K/part-details/LM2902KNSR
https://www.ti.com/product/LM2902K/part-details/LM2902KPW
https://www.ti.com/product/LM2902K/part-details/LM2902KPWR
https://www.ti.com/product/LM2902KV/part-details/LM2902KVQDR
https://www.ti.com/product/LM2902KV/part-details/LM2902KVQDRG4
https://www.ti.com/product/LM2902KV/part-details/LM2902KVQPWR
https://www.ti.com/product/LM2902KV/part-details/LM2902KVQPWRG4
https://www.ti.com/product/LM2902/part-details/LM2902N
https://www.ti.com/product/LM2902/part-details/LM2902NE4
https://www.ti.com/product/LM2902/part-details/LM2902NSR
https://www.ti.com/product/LM2902/part-details/LM2902PW
https://www.ti.com/product/LM2902/part-details/LM2902PWR
https://www.ti.com/product/LM2902/part-details/LM2902PWRG3
https://www.ti.com/product/LM2902/part-details/LM2902PWRG4
https://www.ti.com/product/LM324A/part-details/LM324AD
https://www.ti.com/product/LM324A/part-details/LM324ADBR
https://www.ti.com/product/LM324A/part-details/LM324ADR
https://www.ti.com/product/LM324A/part-details/LM324ADRG4
https://www.ti.com/product/LM324A/part-details/LM324AN
https://www.ti.com/product/LM324A/part-details/LM324ANSR
https://www.ti.com/product/LM324A/part-details/LM324APWR
https://www.ti.com/product/LM324A/part-details/LM324APWRG4
https://www.ti.com/product/LM324BA/part-details/LM324BAIDR
https://www.ti.com/product/LM324BA/part-details/LM324BAIPWR
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Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ®)
&) ®)
LM324BIDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LM324B
LM324BIPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LM324B
LM324D Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl Oto 70 LM324
LM324DR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM Oto 70 LM324
LM324DRE4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324DRG3 Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 LM324
LM324DRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324KAD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 LM324KA
LM324KADR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU | NIPDAU Level-1-260C-UNLIM 0to 70 LM324KA
LM324KADRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R - Call Tl Call Tl 0to 70
LM324KAN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 LM324KAN
LM324KANSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 LM324KA
LM324KAPW Obsolete Production TSSOP (PW) | 14 - = Call Tl Call Tl 0to 70 L324KA
LM324KAPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 L324KA
LM324KDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324K
LM324KN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 LM324KN
LM324KNSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324K
LM324KPW Obsolete  Production TSSOP (PW) | 14 - - Call Tl Call Tl 0to 70 L324K
LM324KPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 L324K
LM324N Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU | SN N/A for Pkg Type Oto 70 LM324N
LM324NE3 Obsolete Production PDIP (N) | 14 - = Call Tl Call Tl 0to 70 LM324N
LM324NE4 Obsolete  Production PDIP (N) | 14 - - Call Tl Call Tl 0to 70 LM324N
LM324NSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324NSRE4 Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 LM324
LM324NSRG4 Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324PW Obsolete  Production TSSOP (PW) | 14 - - Call Tl Call Tl 0to 70 L324
LM324PWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM Oto 70 L324
LM324PWRE4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 L324
LM324PWRG3 Obsolete Production TSSOP (PW) | 14 - - Call Tl Call Tl 0to 70 L324
LM324PWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 L324
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https://www.ti.com/product/LM324B/part-details/LM324BIDR
https://www.ti.com/product/LM324B/part-details/LM324BIPWR
https://www.ti.com/product/LM324/part-details/LM324D
https://www.ti.com/product/LM324/part-details/LM324DR
https://www.ti.com/product/LM324/part-details/LM324DRG3
https://www.ti.com/product/LM324/part-details/LM324DRG4
https://www.ti.com/product/LM324KA/part-details/LM324KAD
https://www.ti.com/product/LM324KA/part-details/LM324KADR
https://www.ti.com/product/LM324KA/part-details/LM324KAN
https://www.ti.com/product/LM324KA/part-details/LM324KANSR
https://www.ti.com/product/LM324KA/part-details/LM324KAPW
https://www.ti.com/product/LM324KA/part-details/LM324KAPWR
https://www.ti.com/product/LM324K/part-details/LM324KDR
https://www.ti.com/product/LM324K/part-details/LM324KN
https://www.ti.com/product/LM324K/part-details/LM324KNSR
https://www.ti.com/product/LM324K/part-details/LM324KPW
https://www.ti.com/product/LM324K/part-details/LM324KPWR
https://www.ti.com/product/LM324/part-details/LM324N
https://www.ti.com/product/LM324/part-details/LM324NE3
https://www.ti.com/product/LM324/part-details/LM324NE4
https://www.ti.com/product/LM324/part-details/LM324NSR
https://www.ti.com/product/LM324/part-details/LM324PW
https://www.ti.com/product/LM324/part-details/LM324PWR
https://www.ti.com/product/LM324/part-details/LM324PWRG3
https://www.ti.com/product/LM324/part-details/LM324PWRG4
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@ status: For more details on status, see our product life cycle.

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

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

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the
finish value exceeds the maximum column width.

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

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

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

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and 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
e Enhanced Product : LM2902-EP
o Military : LM124M, LM124M

o Space : LM124-SP, LM124-SP
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
http://focus.ti.com/docs/prod/folders/print/lm124.html
http://focus.ti.com/docs/prod/folders/print/lm124.html
http://focus.ti.com/docs/prod/folders/print/lm2902-q1.html
http://focus.ti.com/docs/prod/folders/print/lm2902b-q1.html
http://focus.ti.com/docs/prod/folders/print/lm2902ba-q1.html
http://focus.ti.com/docs/prod/folders/print/lm2902-ep.html
http://focus.ti.com/docs/prod/folders/print/lm124m.html
http://focus.ti.com/docs/prod/folders/print/lm124m.html
http://focus.ti.com/docs/prod/folders/print/lm124-sp.html
http://focus.ti.com/docs/prod/folders/print/lm124-sp.html
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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
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |¢
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
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 16.4 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 16.4 6.5 9.0 2.1 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 2.1 8.0 16.0 Q1
LM224KDR SOIC D 14 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2902BAIDR SOIC D 14 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2902BAIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902BAIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902BIDR SOIC D 14 3000 330.0 12.4 6.4 5.2 2.1 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
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 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2902DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM2902KAVQDR SOIC D 14 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

LM2902KAVQPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 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
LM2902KAVQPWRG4 | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KDR SOoIC D 14 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2902KNSR SOP NS 14 2000 330.0 16.4 82 | 105 | 25 | 120 | 16.0 Q1
LM2902KPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902KVQDR SOIC D 14 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM2902KVQPWR 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
LM2902NSR SOP NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
LM2902PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902PWR TSSOP PW 14 2000 330.0 124 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 2.1 8.0 16.0 Q1
LM324ANSR SOP NS 14 2000 330.0 16.4 82 | 105 | 25 | 120 | 16.0 Q1
LM324APWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 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 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
LM324BAIDR SOIC D 14 3000 330.0 12.4 6.4 5.2 2.1 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
LM324BAIPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324BIDR SOIC D 14 3000 330.0 124 6.4 5.2 21 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
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
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 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM324KANSR SOP 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
LM324KAPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324KDR SOIC D 14 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
LM324KNSR SOP NS 14 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
LM324KPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
LM324KPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM324NSR SOP NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
LM324PWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM324PWR 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 12.4 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 340.5 336.1 32.0
LM224ADRG4 SolIC D 14 2500 340.5 336.1 32.0
LM224DR SOIC D 14 2500 356.0 356.0 35.0
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 340.5 336.1 25.0
LM2902BAIDR SOIC D 14 3000 353.0 353.0 32.0
LM2902BAIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM2902BAIPWR TSSOP PW 14 3000 367.0 367.0 35.0
LM2902BIDR SolIC D 14 3000 340.5 336.1 25.0
LM2902BIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM2902BIPWR TSSOP PW 14 3000 367.0 367.0 35.0
LM2902DR SoIC D 14 2500 353.0 353.0 32.0
LM2902DRG4 SolIC D 14 2500 353.0 353.0 32.0
LM2902KAVQDR SOIC D 14 2500 340.5 336.1 25.0
LM2902KAVQPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902KAVQPWR TSSOP PW 14 2000 353.0 353.0 32.0
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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
LM2902KAVQPWRG4 TSSOP PW 14 2000 353.0 353.0 32.0
LM2902KDR SolIC D 14 2500 340.5 336.1 25.0
LM2902KNSR SOP NS 14 2000 356.0 356.0 35.0
LM2902KPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902KPWR TSSOP PW 14 2000 353.0 353.0 32.0
LM2902KVQDR SolIC D 14 2500 340.5 336.1 25.0
LM2902KVQPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902KVQPWR TSSOP PW 14 2000 353.0 353.0 32.0
LM2902NSR SOP NS 14 2000 356.0 356.0 35.0
LM2902PWR TSSOP PW 14 2000 353.0 353.0 32.0
LM2902PWR TSSOP PW 14 2000 356.0 356.0 35.0
LM2902PWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
LM324ADBR SSOP DB 14 2000 356.0 356.0 35.0
LM324ADR SolIC D 14 2500 333.2 345.9 28.6
LM324ANSR SOP NS 14 2000 356.0 356.0 35.0
LM324APWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324APWR TSSOP PW 14 2000 353.0 353.0 32.0
LM324APWRG4 TSSOP PW 14 2000 353.0 353.0 32.0
LM324APWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
LM324BAIDR SOIC D 14 3000 340.5 336.1 25.0
LM324BAIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM324BAIPWR TSSOP PW 14 3000 367.0 367.0 35.0
LM324BIDR SOIC D 14 3000 340.5 336.1 25.0
LM324BIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM324BIPWR TSSOP PW 14 3000 353.0 353.0 32.0
LM324DR SolIC D 14 2500 353.0 353.0 32.0
LM324DRG4 SOIC D 14 2500 353.0 353.0 32.0
LM324DRG4 SOIC D 14 2500 356.0 356.0 35.0
LM324KADR SoIC D 14 2500 340.5 336.1 25.0
LM324KANSR SOP NS 14 2000 356.0 356.0 35.0
LM324KAPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324KAPWR TSSOP PW 14 2000 353.0 353.0 32.0
LM324KDR SoIC D 14 2500 340.5 336.1 25.0
LM324KNSR SOP NS 14 2000 356.0 356.0 35.0
LM324KPWR TSSOP PW 14 2000 353.0 353.0 32.0
LM324KPWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324NSR SOP NS 14 2000 356.0 356.0 35.0
LM324PWR TSSOP PW 14 2000 353.0 353.0 32.0
LM324PWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324PWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*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
LM124FKB FK LCcC 20 55 506.98 12.06 2030 NA
LM124W "\ CFP 14 25 506.98 26.16 6220 NA
LM124WB '\ CFP 14 25 506.98 26.16 6220 NA
LM224AN N PDIP 14 25 506 13.97 11230 4.32
LM224AN N PDIP 14 25 506 13.97 11230 4.32
LM224KAN N PDIP 14 25 506 13.97 11230 4.32
LM224KAN N PDIP 14 25 506 13.97 11230 4.32
LM224KN 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
LM224N N PDIP 14 25 506 13.97 11230 4.32
LM2902KDB DB SSOP 14 80 530 10.5 4000 4.1
LM2902KN N PDIP 14 25 506 13.97 11230 4.32
LM2902KN N PDIP 14 25 506 13.97 11230 4.32
LM2902N N PDIP 14 25 506 13.97 11230 4.32
LM2902N N PDIP 14 25 506.1 9 600 5.4
LM324AN N PDIP 14 25 506 13.97 11230 4.32
LM324KAN N PDIP 14 25 506 13.97 11230 4.32
LM324KN 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
LM324N N PDIP 14 25 506 13.97 11230 4.32

Pack Materials-Page 6



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 (9,01) | | |
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

moow
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DBO0014A

PACKAGE OUTLINE
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

e %2 TYP

7.4

PIN 1 INDEX AREA

~

(Bl 20

NOTE 4

it

N
SEE DETAIL A

12X

:4

E===—-

8
L 14x 238

0.22

[ Jo.150 [c[A[B]

0.25

j 0.09
\f

GAGE PLANE

1

2 MAX

0.95
0.55

N

DETAIL A
TYPICAL

T*0.05 MIN

4220762/A 05/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. Reference JEDEC registration MO-150.

INSTRUMENTS
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DBO0014A

EXAMPLE BOARD LAYOUT
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

T 14X (1.85)
Pt 1

14X (0.45) | [ ]

(I

12X (0.65)

-

-

(R0.05) TYP
.

T

C 1]
——3—¢"

SOLDER MASK METAL
OPENING /

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER SOLDER MASK
SOLDER MASK | /OPENING
777777777777777 .

EXPOSED METALJP

0.05 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

| |
|
} \ *————EXPOSED METAL

,,,,,,,,,,,,,,,,

0.05 MIN
ALL AROUND

SOLDER MASK

DEFINED
SOLDER MASK DETAILS

4220762/A 05/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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DBO0014A

EXAMPLE STENCIL DESIGN

SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

14X (0.45) [ ! ]

AN

==
I ‘

14X (1.85) SYMM
i j 1 T §
|
|
|
|

(R0.05) TYP
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220762/A 05/2024

NOTES: (continued)

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

design recommendations.

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

INSTRUMENTS
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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.

4229370VA\

INSTRUMENTS
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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.

4040083-5/G

13 TEXAS
INSTRUMENTS



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.

INSTRUMENTS
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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
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) 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
13 TEXAS
INSTRUMENTS
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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
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (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 O
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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

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

. This drawing is subject to change without notice.

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

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

. Reference JEDEC registration MO-153.

(G20 w N

INSTRUMENTS
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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

NOTES: (continued)

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

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

INSTRUMENTS
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GENERIC PACKAGE VIEW
RTE 16 WQFN - 0.8 mm max height

3 x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4225944/A

INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

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

. This drawing is subject to change without notice.

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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

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

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

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 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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