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(2) TRTOELE (los IEDT=

(38) ZEBEIET. IN- ZEHELT D IN+ OFELETT,

EVERBHVET, ZIUTAN ZAD ERE D IR DONTDEE

(4) I35 VCC ~DEHENFET DL IBEC AR Z SRR D FIREMERHV E T,
5.2 ESD &%
& Hfr
LM324B, LM324BA, LM2902B, LM2902BA, LM224K, LM224KA.
LM324K, LM324KA, LM2902K, LM2902KV, LM2902KAV
AEEF /L (HBM), ANSI/ESDA/JEDEC JS-001 ##L (1) +2000
VEesp) HEXKIKE \
FARAAHEET /L (CDM), JEDEC {14 JESD22-C101 YEfL +1000
LM124, LM124A, LM224, LM224A, LM324, LM324A, LM2902
AA&EF 1 (HBM), ANSI/ESDA/JEDEC JS-001 %L (1) +500
ViEesp)  HEXE : : v
FNAAMEETET /L (CDM), JEDEC {14 JESD22-C101 #fiL +1000

(1) JEDEC ®ORF =4k JEP155 (Z1%, 500V HBM Thiui

FHEUERY72 ESD B EL T b A CRARBENAIRETh L LR TVET,

5.3 #RBMFRM
5 COBMETR BRI (FFICRER D72\ RY)
LM324B, LM324BA, LM2902 LM324xx, LM224xx,
LM2902B, LM2902BA LM2902xxx, LM124x BAQT
Bo/ME BRfE /Ml Bkl /Ml BRfE
Voo BIFE 3 36 3 26 3 30 Y%
Vewm [FIAHEE 0 Vee -2 0 Vee -2 0 Vee -2 \%
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5.3 HRBERMH (Frx)
B B Xt COBMEREEFFAN (FRZELBR D72V RY)
LM324B, LM324BA, LM2902 LM324xx, LM224xx.,
LM2902B, LM2902BA LM2902xxx, LM124x BAQT
B/ ME BRKAE /ME T KfE /ME BRKAE
LM124x -55 125
LM2902xxx
N -40 125 -40 125
Ta: BhfEES (1 i) | EM2902BX «c
O JE IR E LM324Bx -40 85
LM224xx -25 85
LM324xx 0 70
5.4 (B89 B 188
LMx24, LM2902 LMx24
D DB N NS PW RTE FK J w
EET ML) (SOIC) | (SSOP) | (PDIP) (SO) (TSSOP) sV)VQFN) (Lccce) (CDIP) (CFP) BAfT
5
148y | 148y | 14 140 148y |16V 20 £V 14 14
Rosa @@ giimnn @~ o
DB 86 86 80 76 13 TBD — — — CIW
Reyc @ AT D —A 0
(L) ~oo BT — — — — — TBD 5.61 15.05 14.65 CIW

(1) TERBLOEH OBGHMILIED TR HONWTR, [HERBLIC o or = DE G 77— a2 /— M B TLIZEN,
spra953

(2) D VCC ~DEHENRFEAET DL BRI D723 D ATREMEDRI DY £,

(3)  IRARTEHEIL. Tymax. Resa. Ta DBIECCT, TRASHAEE ORI EECORARTFAIHEE L Po = (Tyman - TaVRam 5254
F7, MR RER T, = 150°C TOEMEIL, B EEL 52 D TR RS ET,

(4) RRTHE BT, TJ(max)\ Rgya. Tc DOBRETT, FRSNDIEED T —ARE CORKIEEEIL, Pp = (TJ(max) - Tc)/Rgyc THRIAETEE
T Mt R ERE Ty = 150°C TOENEIL, ERETEIC A 52D ATREMEDRHY ET,

(5) O/ —UIETLE2—DHR T,
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5.5 B - LM324B 3 KT LM324BA

Vg = (V+) - (V) = BV~36V (£2.5V~+18V) D4, Ta = 25°C, Vou = Vour = Vs/2. Ry = 10kQ. Vig/2 [z (ReloFRifon7au
ED)

STA— \ FAMEHE | RME mem Rcm|  wg
F7eyNEE
+0.6 +3.0
LM324B
Ta =-40°C~85°C +4.0
Vos ANA7 2y NEIE mvV
+0.3 +2
LM324BA
Ta = -40°C~85°C 25
dVos/dT AHAT By NEERYZE | Rs=0Q Ta = -40°C~85°C +7 pv/rec
PSRR ]\772:717%%}{&?5?@& 65 100 dB
DR
Fv 2y HfE f = 1kHz~20kHz 120 dB
A EEGEE
Vs = 3V~36V V- (V+)-1.5
Vem [i) ) 7L A B \%
Vg = 5V~36V Tp = -40°C~85°C V- (V+)-2
(V-) £ Vem S (V4) - 1.5V Vg = 3V~36V 70 80
CMRR [FIRBR 2 1 dB
(V-) £ Ve £ (V+) - 2V Vg = 5V~36V Ta =-40°C~85°C 65 80
AHSAT A B
-10 -35
ls ATISA T R nA
Ta = -40°C~85°C -60
dlos/dT AT3A 7y MERRY 7~ Ta =-40°C~85°C 10 pA/°C
+0.5 +4
los A3 72 bl nA
Ta =-40°C~85°C 5
dlog/dT ANA T2y NEHRYZH Ta =-40°C~85°C 10 pAI°C
JAX
En ANBEIAX f=0.1~10Hz 3 uVpp
en NIJEBIE /A RH Rs =100Q. V| = 0V, f = 1kHz (7 Aal#ixX 7-2 25 1H) 35 nVAHz
AN R
Zp FEE) 10/ 0.1 MQ || pF
Zicm [FI4A 4115 GQ || pF
BAN—F A
50 100
AoL BN —FBES A Vs = 15V, Vo = 1V~11V, R 2 10kQ, (V-) [ZHEfE Vimv
Ta = -40°C~85°C 25
BB
GBW YA RS R = 1MQ, C = 20pF (7 ANEI# %X 7-1 ZZ:1H) 12 MHz
SR AL —h RL = 1MQ, Ci = 30pF, V, = £10V (7 AMal#&IZ[X 7-1 22 ) 0.5 Vips
O frfie—ov G =+1, R_=10kQ, C_ = 20pF 56 °
ts RANNV RV FON 0.1% £T, Vg =5V, 2V 277 G = +1, C_ = 100pF 4 us
i B Vinx 7 AV > Vg 10 us
= = = = = < =
THD+N LT ER + (X SOKJ;J 1kHz. Vo = 3.53Vrus. Vs = 36V, R = 100kQ. loyt £ 50pA, BW 0.001%
W
Vo lout = -50pA 1.35 15 Y
Vo EEEL—/L (V+) lout = -1MA 14 1.6 \Y
Vo lout = -5mA 15 1.75 \Y
BIEH AT (L—d>
Vo L) lout = 50pA 100 150 mv
Vo HREL— (V) lout = TmA 0.75 1 \Y
Vg = 5V, RL £ 10kQ
vV STo : = -40°C~85° 5 20 Y%
o (V) LR Ta =-40°C~85°C m
-20( -30 mA
Vg=15V, Vo =V- Vp=1V |V—=2
Ta =-40°C~85°C -10) mA
lo A 10(M 20 mA
Vg=15V, Vo =V+ Vp=-1V |27
Ta =-40°C~85°C 5(1 mA
Vip = -1V, Vg = (V-) + 200mV 50 85 pA
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5.5 ESHVEE - LM324B KU LM324BA (%)

Vs = (V4) - (V-) = 5V~36V (£2.5V~#18V) D4, Ta = 25°C. Vom = Vout = Vs/2. Ry = 10kQ. Vi/2 185865 (Felc ek o7z
D)

IRGA—F T AN #x/IME Lok BARAE HAL
Isc AR A I Vg =20V, (V+) = 10V, (V-) = -10V, Vg = OV +40 +60 mA
CiLoap e R ATEREIE 7 100 pF
Ro B —7 A e —# 2 | f= 1MHz, I = 0A 300 Q
ER
) X Vs =5V, lp=0A Ta =-40°C~85°C 240 300 pA
lo WL (77 BT)
Vs =36V, Ip = 0A Ta = -40°C~85°C 350 750 pA

(1) EFHEHPERHIIC LD HE D7,

8 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 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/product/ja-jp/lm124?qgpn=lm124
https://www.ti.com/product/ja-jp/lm124a?qgpn=lm124a
https://www.ti.com/product/ja-jp/lm224?qgpn=lm224
https://www.ti.com/product/ja-jp/lm224a?qgpn=lm224a
https://www.ti.com/product/ja-jp/lm224k?qgpn=lm224k
https://www.ti.com/product/ja-jp/lm224ka?qgpn=lm224ka
https://www.ti.com/product/ja-jp/lm324?qgpn=lm324
https://www.ti.com/product/ja-jp/lm324a?qgpn=lm324a
https://www.ti.com/product/ja-jp/lm324b?qgpn=lm324b
https://www.ti.com/product/ja-jp/lm324ba?qgpn=lm324ba
https://www.ti.com/product/ja-jp/lm324k?qgpn=lm324k
https://www.ti.com/product/ja-jp/lm324ka?qgpn=lm324ka
https://www.ti.com/product/ja-jp/lm2902?qgpn=lm2902
https://www.ti.com/product/ja-jp/lm2902b?qgpn=lm2902b
https://www.ti.com/product/ja-jp/lm2902ba?qgpn=lm2902ba
https://www.ti.com/product/ja-jp/lm2902k?qgpn=lm2902k
https://www.ti.com/product/ja-jp/lm2902kv?qgpn=lm2902kv
https://www.ti.com/product/ja-jp/lm2902kav?qgpn=lm2902kav
https://www.ti.com/ja-jp/lit/pdf/JAJSOQ4
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOQ4AC&partnum=LM124
https://www.ti.com/product/ja-jp/lm124?qgpn=lm124
https://www.ti.com/product/ja-jp/lm124a?qgpn=lm124a
https://www.ti.com/product/ja-jp/lm224?qgpn=lm224
https://www.ti.com/product/ja-jp/lm224a?qgpn=lm224a
https://www.ti.com/product/ja-jp/lm224k?qgpn=lm224k
https://www.ti.com/product/ja-jp/lm224ka?qgpn=lm224ka
https://www.ti.com/product/ja-jp/lm324?qgpn=lm324
https://www.ti.com/product/ja-jp/lm324a?qgpn=lm324a
https://www.ti.com/product/ja-jp/lm324b?qgpn=lm324b
https://www.ti.com/product/ja-jp/lm324ba?qgpn=lm324ba
https://www.ti.com/product/ja-jp/lm324k?qgpn=lm324k
https://www.ti.com/product/ja-jp/lm324ka?qgpn=lm324ka
https://www.ti.com/product/ja-jp/lm2902?qgpn=lm2902
https://www.ti.com/product/ja-jp/lm2902b?qgpn=lm2902b
https://www.ti.com/product/ja-jp/lm2902ba?qgpn=lm2902ba
https://www.ti.com/product/ja-jp/lm2902k?qgpn=lm2902k
https://www.ti.com/product/ja-jp/lm2902kv?qgpn=lm2902kv
https://www.ti.com/product/ja-jp/lm2902kav?qgpn=lm2902kav
https://www.ti.com/lit/pdf/SLOS066

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

1§ TEXAS LM324, LM324A, LM324B, LM324BA, LM324K, LM324KA
INSTRUMENTS LM2902, LM2902B, LM2902BA, LM2902K, LM2902KV, LM2902KAV
www.ti.com/ja-jp JAJSOQ4AC — SEPTEMBER 1975 — REVISED MARCH 2024

5.6 ESHEE - LM2902B &L U LM2902BA

Vg = (V+) - (V) = BV~36V (+2.5V~+18V) D4, Ta = 25°C, Ve = Vour = Vs/2. Ry = 10kQ. Vig/2 [z (ReloFRifon7au
ED)

STA— \ FAMEHE | RME mem Rcm|  wg
A7y EE
+0.6 +3.0
LM29028
Ta = -40°C~125°C +4.0
Vos ANA7 2y NEIE mvV
+0.3 +2
LM2902BA
Ta =-40°C~125°C 25
dVos/dT AHAT By NEERYZE | Rs=0Q Ta = -40°C~125°C +7 pv/rec
PSRR ]\772:717%%}{&?5?@& 65 100 dB
DR
Fv 2y HfE f = 1kHz~20kHz 120 dB
A EEGEE
Vs = 3V~36V V- (V+)-1.5
Vem [i) ) 7L A B \%
Vg = 5V~36V Ta = -40°C~125°C V- (V+)-2
(V-) £ Vem S (V4) - 1.5V Vg = 3V~36V 70 80
CMRR [FIRBR 2 1 dB
(V-) £ Ve £ (V+) - 2V Vg = 5V~36V Ta =-40°C~125°C 65 80
AHSAT A B
-10 -35
ls ATISA T R nA
Ta =-40°C~125°C -60
dlos/dT AJ1A 7y MERRY 7~ Ta =-40°C~125°C 10 pA/°C
+0.5 +4
los A3 72 bl nA
Ta =-40°C~125°C 5
dlog/dT ANA T2y NEHRYZH Ta =-40°C~125°C 10 pAI°C
JAX
En ANBEIAX f=0.1~10Hz 3 uVpp
en NIJEBIE /A RH Rs =100Q. V| = 0V, f = 1kHz (7 Aal#ixX 7-2 25 1H) 35 nVAHz
AN R
Zp FEE) 10/ 0.1 MQ || pF
Zicm [FI4A 4115 GQ || pF
BAN—F A
50 100
AoL B — T BT A Vs = 15V, Vo = 1V~11V, R 2 10kQ, (V-) [ZHEfE Vimv
Ta =-40°C~125°C 25
BB
GBW YA RS R = 1MQ, C = 20pF (7 ANEI# %X 7-1 ZZ:1H) 12 MHz
SR A—L—h RL = 1MQ, Ci = 30pF, V, = £10V (7 AMal#&IZ[X 7-1 22 ) 0.5 Vs
O frkg~—or G =+1, R_=10kQ, C_ = 20pF 56 °
ts RANNV RV FON 0.1% ¥T, Vg =5V, 2V 27 v/, G = +1, C_ = 100pF 4 s
e Vin % Z A > Vg 10 s
= = = = = s =
THD+N LT ER + (X SOkJ;‘f 1kHz. Vo = 3.53Vrus. Vs = 36V, R = 100kQ. loyt £ 50pA, BW 0.001%
W
Vo lout = -50pA 1.35 15 Y
Vo EEEL—/L (V+) lout = -1MA 14 1.6 \Y
Vo lout = -5mA 15 1.75 \Y
BIEWMHAA S (L—hn
Vo &) lout = 50pA 100 150 mv
vV ) lout = TmA 0.75 1 \Y
° BEEL—L (V) our = Tm
Vg = 5V, RL £ 10kQ
vV STo : = -40°C~125° 5 20 Y%
o (V) LR Ta =-40°C~125°C m
-20( -30 mA
Vg=15V, Vo =V- Vp=1V |V—=2
Ta =-40°C~125°C -10) mA
lo A 10(M 20 mA
Vg=15V, Vo =V+ Vp=-1V |27
Ta =-40°C~125°C 50 mA
Vip = -1V, Vg = (V-) + 200mV 50 85 pA
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5.6 BT - LM2902B 35 LT LM2902BA (fi)

Vs = (V4) - (V-) = 5V~36V (£2.5V~+18V) D4, Ta = 25°C. Vom = Vout = Vs/2. Ry = 10kQ. Vi/2 1285865 (Rl ek 7au
D)

IRGA—F T AN #x/IME Lok BARAE HAL
Isc AR A I Vg =20V, (V+) = 10V, (V-) = -10V, Vg = OV +40 +60 mA
CiLoap e R ATEREIE 7 100 pF
Ro B —7 A e —# 2 | f= 1MHz, I = 0A 300 Q
ER
) X Vs =5V, lp=0A Ta =-40°C~125°C 240 300 pA
lo WL (77 BT)
Vs =36V, Ip = 0A Ta =-40°C~125°C 750 pA

(1) EFHEHPERHIIC LD HE D7,

10 NS5 71— RN 2 (DRSBTS P) 55 Copyright © 2024 Texas Instruments Incorporated
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5.7 LM324, LM324K, LM224, LM224K, LM124 DESEV4HY:
HEESNT E 2RI IE T, Vg = 5V (RECZR O FRY)

LM124, LM224, LM224K LM324, LM324K
RIA—H F AR Ta® BAfT
Bl ENEC)  RokfE e P e
Ve = BV~ K, Ve = Vier S/ 25°C 3 5 3 7
Vio ANS1A7 'y NEE fE, R mv
Vo = 1.4V TRV 7 9
25°C 2 30 2 50
lo ANH 7y N Vo =1.4V nA
TRl 100 150
25°C -20 -150 20 -250
lis AFAT R Vo =14V nA
TINLY -300 -500
o 0~ 0~
25°C Veg-1.5 Vee- 1.5
Vicr [FIFAN 7 88 = i P Ve = 5V~ il 5 5 Vv
TNy Vee -2 Vee-2
Ry = 2kQ 25°C Vee- 1.5 Vec-1.5
Von High L~LH A E R = 2kQ TRV 26 26 \Y
Vcc=1"«tv'?7(ﬂﬁ N
R. 2 10kQ TRy 27 28 27 28
VoL Low LUy & RL S 10kQ TAL LY 5 20 5 20| mv
- - 25°C 50 100 25 100
. i Vees = 15V, Vo = 1V~11V,
Avp RAF #5720 B RS 2k05 ° - Vimv
L= TNy 25 15
CMRR [FIkEBRZ b Vic = Vicr Ht/ME 25°C 70 80 65 80 dB
BIRBREL .
ksvr (AVeg/AVIO) 25°C 65 100 65 100 dB
VoilVoz JOAN—I B = 1kHz~20kHz 25°C 120 120 dB
Ve = 15V, 25°C 20 -30 -60 -20 -30 -60
Vip = 1V, V=2 -
Vo=0 TN -10 -10
mA
lo Hi Vee = 15V, 25°C 10 20 10 20
Vip =-1V, 4 .
Vo =15V TNy 5 5
Vip = -1V, Vg = 200mV 25°C 12 30 12 30 pA
los S Veo =5V, Vo =0, 25°C +40 +60 +40 60| mA
Vee. = -5V
Vo = 2.5V, A TRV 0.7 1.2 0.7 1.2
lcc BT 4 S>OTT) o Z A
\g;%;fzkfﬁ\ Vo =0.5 Vee. T 1.4 3 1.4 3

(1) FRTEEIROZRNRY , X TORMEIL, RIFATIELED 0 OB —7 R TRIESILVET, 7ANHBITO Voo D KB, LM2902 X
26V, ZOfiE 30V ¢,

(2) T rUiE, LM124 Tl -55°C~+125°C, LM224 Tl -25°C~+85°C, LM324 Tix 0°C~70°C T,

(3) TRTOMREEIT Ta =25°CTOETY,
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5.8 LM2902, LM2902K, LM2902KV. LM2902KAV DES 4
HESNT- E 2RI IE T, Vg = 5V (RS ZLR 7\ FRY)

LM2902, LM2902K LM2902KV, LM2902KAV
INGA—H T AN Ta @ wipr
BoME  REE O RAME SOME R G RKE
SR A L 25°C 3 7 3 7
Voo =bv~iik | EEREA U
i HRDT ISA A A 10 10
Vio ANA 7'y NEE v, S Vier /M " mV
VeI e e A | 25°C ! 2
A B 4
AV\o/AT AN 7y MEEDRERY 7 H Rs =0Q T 7 uvrec
25°C 2 50 2 50
lo ANA 7| MG Vo = 1.4V nA
e e 300 150
Al/AT AN A 7y MEEDRER)Z R TNV 10 pAI°C
25°C 20 -250 -20 -250
I AT A Vo =1.4V nA
S -500 -500
o 0~ 0~
) ¢ Ve -1.5 Ve - 1.5
Vicr [FIFE A 7 e FE A Vee = 5V~ KMl 5 . Vv
At ~ ~
gl Vee-2 Veg-2
RL = 10kQ 25°C Veg-1.5 Veg-1.5
Vo HIGH L~V /) & RL = 2kQ e 22 26 \Y
Vec=fio kil
RL 2 10kQ AP 23 24 27
VoL LOW L~ H i E R, S 10kQ At 5 20 5 200 mv
Vee = 15V, 25°C 25 100 25 100
Avp NGy GRS Vo = 1V~11V, VimV
RL 2 2kQ el 15 15
CMRR [l Vic = Vicrmin 25°C 50 80 60 80 dB
TEIRPRE o
ksvr (AVeg/AVIO) 25°C 50 100 60 100 dB
VoilNoz  ZuAb—2iks f = 1kHz~20kHz 25°C 120 120 dB
Vee = 15V, 25°C -20 -30 -60 -20 -30 -60
Vip =1V, V2
Vo=0 e il -10 10
mA
lo Hi Vee = 15V, 25°C 10 20 10 20
Vip =-1V, 4
Vo = 15V b 5 5
Vip = -1V, Vg = 200mV 25°C 30 12 40 pA
los S H BT Vee =5V, Vo =0, Veg. = -5V 25°C +40 +60 +40 60| mA
Vo = 2.5V, SE£ 1 i 0.7 1.2 0.7 1.2
Icc WA (4 >OT T o Z A
x%%zﬂﬁ\ Vo = 0.5 Ve P 14 3 14 3

(1) FRSEEIROZRNRY , X TORMEIL, RIFATIEED 0 OB —7 R TRIESILET, 7ANHBITO Voo D KAEIL, LM2902 (X
26V, LM2902V % 32V ¢,

(2) LM2902 D4 #ifi% -40°C~+125°C T,

(3) EEHE[EITT T, Tp = 25°CICBIT AT,

12 BRHCEIT 77— R o2 (ZERSCEHO G DY) 255
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5.9 LM324A. LM324KA. LM224A. LM224KA. LM124A DB
PRSI H I ZERIRE T, Vg = 5V (BFIZERR D72 1Y)

LM124A LM224A, LM224KA LM324A, LM324KA
IRTA—H F AR Ta®@ Bif
ROME BUEIEC)  ROCE|  AoME TOMD RokiE|  mUME T oo
s | Ve =5V~30V, 25°C 2 2 3 2 3
Vio ,7;777}‘ 7ty N Vic = Vicr /Mt mv
. Vo = 1.4V TNy 4 4 5
- 25°C 10 2 15 2 30
o MIATEINE |y =14y nA
i InLY 30 30 75
25°C -50 -15 -80 -5 -100
I AT RAT 2% |Vo = 1.4V . A
Ty -100 -100 -200
|y s Voo-15 Veo-18
v FIHAATEER |y < 30y cc- 1. cc- 1. cc- 1. v
ICR B cC~
TN 0~ 0~ 0~
Vee -2 Vee -2 Voo -2
Ry = 2kQ 25°C Ve - 1.5 Voo - 1.5 Voc- 15
High L UL i) - o
Vou e Vo = 30V R =2kQ | 7aLoe 26 26 26 %
R.Z10kQ | 7aLoe 27 27 28 27 28
VoL Low Liti)) R <10k Ty 20 5 20 5 20| mv
Bt
Voo =15V, 25°C 50 100 50 100 25 100
Avo 7(1;77»??,’1@ Vo = v~11v, Vimv
i R, Z 2kQ TRV 25 25 15
CMRR FIFRER 25k Vie = Vicr /Mt 25°C 70 70 80 65 80 dB
R S
Ksvr avcc/AV.o) 25°C 65 65 100 65 100 dB
VoiNoz ~ Zaxb—2igs  |f= 1kHz~20kHz 25°C 120 120 120 dB
Vee = 15V, 25°C 20 20 -30 60 -20 30 60
Vip = 1V, y—2 -
Vo=0 TN -10 -10 -10
mA
lo & Vee = 15V, 25°C 10 10 20 1 20
Vip=-1V, |vv7 -
Vo = 15V TNy 5 5 5
Vip = -1V, Vo = 200mV 25°C 12 12 30 12 30 pA
los R xcc_=05v\ Vec. = -5V, 25°C +40 60 +40 60 +40  +60| mA
o=
Vo = 2.5V, HEE T Ty 0.7 1.2 0.7 12 07 12
e WA (4 O A
TT) Vee =30V, Vo =18V, Ty 14 3 14 3 14 3
S T
(1) FRISFEROZRNRY , X TOREIL, RIFATIELED 0 OB —T LM THIESILET,
(2) TNl UlE, LM124A Tl -565°C~+125°C, LM224A Tl -25°C~+85°C, LM324A T3 0°C~70°C T,
(3) T RTONREEIL Ta =25°CTOETT,
5.10 B) R
VCC =+15V, TA =25°C
INTA—Z TR IEYEE BANL
SR o=F4- A TOAL—L—F  |R_=1MQ. C_ = 30pF. V| = +10V (¥ 6-1 % 2R) 0.5 Vius
Bi =T AR R_ = 1MQ. C, = 20pF (IXl 6-1 #Z: &) 1.2 MHz
Vo EMATI AREE Rs = 100Q. V, = 0V, f = 1kHz (X 6-2 2 &) 35 nV/VHz
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5.11 T[R4

ZOTRFWFEE Y203, LM324B & LM2902B (2 S E T, Z0® 7 ar OREFERFHET — 1%, Ta = 25°C, Vg = 36V
(£18V). Vcom = Vs/2. Rioap = 10kQ % Vg/2 ICHE LTOIRBE CHIES L E LTz (FRIZFLIR D72 RD),

20 36
17.5 32 |—
15 [ 28
s 125 - [ z
~ =
g 10 §
£ s
S 16
£E 75 g
o 12
5
8
25
o 4
9 o T -
-3000 -1800 -600 600 1800 3000 0 ‘ ‘ ‘ ‘ m— ‘ ‘ ‘ ‘
Offset Voltage (uV) 0 2 4 6 8 10 12 14 16 18 20
54. 7€y FNEEOSEN Input Offset Voltage Drift (uV/°C)
52. %7ty NEERY T bOSH
3000
2400
1800
1200
< 600
=2
b 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)
53. X7ty MEELEBE L DMBR% 5-4. 77ty FMEELRAEBEL DM
100 150 80
90 135 — G=1
80 120 0 —_— G=-1
60 — G=10
70 105 — ao
G =100
60 0 5 50 — G =1000
@ 50 75 5 40
=) D —~
= 40 60 = 8 30
£ Py z
§ a0 s 8| g 20
20 30 o (0]
10| — Gain, Vs =36 V 15 10
0| — Phase, Vg =36 V 0 0
— Gain, Vg =5V
10| Phase, Vs =5V 15 -10
-20 -30 20
100 1k 10k 100k 1™
Frequency (Hz) -30
5.5. BL—7 - 54 > B X UIE & BiRH & OB 100 Tk 10k 100k ™ oM
Frequency (Hz)
5-6. IV —7 - 54 LERBREDBR

14
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5.11 AREIFHE (Fex)

ZOMRERRE B aid, LM324B & LM2902B (2 S ET, 207 ar ORENFHET —21%, Tp = 25°C, Vg = 36V
(£18V). Vcom = Vs/2. Rioap = 10kQ % Vg/2 ICHE LTOIRBE CHIES L E LTz (FRIZFLIR D72 RD),
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— -40°C

12
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Vo (V)

— 25°C

— 125°C 90

80

70
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CMRR (dB)

50

40

0 10 20

30

40 50 60 70 1K 10k
lo (MA)

5-7. HWABER A 7 LHABH L DBEFR (V—R)

5-8. CMRR & g%k & DBAfR

100k ™M 10M
Frequency (Hz)

100

90

80

70

60

PSRR (dB)

50

40

30

—— PSRR+ (dB)
—— PSRR- (dB)

35

— Vg=5V
— Vg=36V

Common-Mode Rejection Ratio (uV/V)

20
100 1k

Frequency (Hz)
5-9. PSRR & ¥ & DR

100k 1M 10M 40 20 0

20 40 60 80 100 120

5-10. [RI{ERR L &R EE & DBAfR

Temperature (°C)

20

16

12

Power-Supply Rejection Ratio (uV/V)

Amplitude (500 nV/div)

-40 -20 0

Temperature (°C)
Vg = 5V~36V
5-11. iRk ELL & RE & DRk

60 80 100 120

5-12. 0.1Hz~10Hz D/ 14 X

Time (1 s/div)
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5.11 AREIFHE (Fex)

ZOTREFWFEE |23, LM324B & LM2902B (2 X E T, Z0® 7 a OREFERFHET —X1%, Ta = 25°C, Vg = 36V
(£18V). Vcom = Vs/2. Rioap = 10kQ % Vg/2 ICHE LTOIRBE CHIES L E LTz (FRIZFLIR D72 RD),

@‘ 100 -40
< 9 — RL=2kQ
— RL=10kQ
2 g0 -50 u
=
gu; 70 60
= 60 —
£ g 70
2 50 z
@ 2 .80
§ 40 =
< -90
g
S 30 -100
g2 25 110
1 10 100 1k 10k 100k 100 1k 10k
Frequency (Hz) Frequency (Hz)
G =1, f=1kHz, BW = 80kHz,
Vout = 10Vpp. R % V- (2B
0 -20
— RL=2kQ
10 R =Toka -28
-20 -36
-30 -44
—~  -40 —~
[ea) Q.52
O O
Z 50 >z 0
4 -60 A
E o £ o
80 -76
_90 -84
. — RL=2kQ
-100 2 R -10ko
-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. R % V- |ZHE RL & V- 1T
trvar 6 w5
5-15. THD+N tt & BiE# & DBk, G=-1 5-16. THD+N & HHIRIES DBIR. G=1
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5.11 AREIFHE (Fex)

ZOMRERRE B aid, LM324B & LM2902B (2 S ET, 207 ar ORENFHET —21%, Tp = 25°C, Vg = 36V
(£18V). Vcom = Vs/2. Rioap = 10kQ % Vg/2 ICHE LTOIRBE CHIES L E LTz (FRIZFLIR D72 RD),
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Amplitude (Vrms) Supply Voltage (V)
G =-1, f = 1kHz, BW = 80kHz,
R, % V- ([C#55t
trvar 6 w5l
5-17. THD+N & H71iREE & DBIR. G = -1 5-18. BLER L BREE L OBR
650 1000
— Vs=5V 700 — lour=0mA
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5-19. FIL BT & BE & D% 5-20. I —THNA Y E—F XA L FiEE & OBk
30 10
— Riso = 0 Q, overshoot (+)
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5-21. IMEBF —/—2 a— M BRBEARF -ORER 5-22. IMEBF—/—a— b LBBYAREOBRF
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REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1-»
oo & ¢l o 0 ¢ T
of o ol Bo W
Reel | 1 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 O O 0O O O Sprocket Holes
| |
[ [
Q1 : Q2 Q1 : Q2
4==4-=- t-—+--1-
Q31 Q4 Q3 1 Q4 User Direction of Feed
I w A | 4
T T
AN
Pocket Quadrants
- e Rotr— | Rotr— |, y—jL y—jL A0 B0 Ko P1 w vy 1o
TR 247 w | E¥E|  sPa #2 (mm) | W1 (mm) | (mm) (mm) (mm) (mm) (mm) S
LM324BIRTER WQFN RTE 16 5000 330 12.4 3.3 3.3 1.1 8 12 Q2
LM2902BIRTER WQFN RTE 16 5000 330 12.4 3.3 3.3 1.1 8 12 Q2
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TAPE AND REEL BOX DIMENSIONS

FIAR Rolr—P BAT | Sysr—UR ‘?ﬁ? SPQ | K& (mm) i (mm) & (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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@ PACKAGE OUTLINE
RTE0016C WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

31

SIDE WALL
METAL THICKNESS
DIM A
OPTION 1 OPTION 2
* 0.1 0.2
0.8 MAX
* L*L'* e e s — e

[11.68+0.07 »‘ (DIM A) TYP
5 | 8
ﬁEXPOSED

THERMAL PAD g]

SYMM
¢
12 T
16x 0-30 .
0.18
PIN 1 ID— & 0.1 |C|A[B
(OPTIONAL) 0.050

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.

i3 TEXAS
INSTRUMENTS
www.ti.com
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