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6 Hii%
6.1 X IR KB E
FE A SRIE AR R I TAR R EE G B A4S (BRI A B ) )
LM324B. LM324BA. LM2902 LM324xx. LM224xx.
LM2902B. LM2902BA LM2902xxx. LM124x | wfr
B/ME BAE | ®RME  BRKXE | BME Ot
HEHE |, Voo @ 40 26 32 Vv
EHNHIE | Vip ® +40 +26 +32 %
INHIE V) (FE—HIA) -0.3 40 -0.3 26 -0.3 32 Vv

R R (—ANBORES ) IORRERI A (FEER T Ta

=25°C. Vee < 15V 44T )@ e Kl AR
BTSSR T, 150 150 150 °C
60 N AP Tl FK 3532 260 °C
60 b FEESM5E 1.6 mm ( 1/16 3 s

! B W 300 300 °C
) W3 A J W S
WAFRIE | Tog -65 150 -65 150 -65 150 °C

(1) RIS RAHVEE T IFRE T e Xt S G AR . REACNENBUE |, I ARR S LI L 5 T LA R AE & s F 74 DA
SRR HAd K AF T RENS IEHISAT . I (A FE BOR X BUE 2611 T AT a1 il Stk

(2) PrEHIEE ( ZA ISR log WEIRE M Ve BRSH ) HUZAXT T /2% GND HI1HE.

(3)  ZEAFHUERAAN T IN- 1) IN+ B

(4)  Mdi®l VCC ik & SR #y , I HRA& SR AEBIA.

6.2 ESD &2
il Eafr
LM324B. LM324BA. LM2902B. LM2902BA. LM224K. LM224KA.
LM324K. LM324KA. LM2902K. LM2902KV. LM2902KAV
) N AR (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #5#E( +2000
VEesp) — HrEH — — — \%
FEH A (CDM) , 54 JEDEC iz JESD22-C101 +1000
LM124. LM124A. LM224, LM224A. LM324. LM324A. LM2902
‘ NAEFCEEEA (HBM) |, #4574 ANSI/ESDA/JEDEC JS-001 Frifk() +500
VEesp) — HHUH - — — — v
AR (CDM) , 74 JEDEC #iii JESD22-C101 +1000
(1) JEDEC 3(#4 JEP155 {5t : 500V HBM I W6 /e brtk ESD 5 HIRFE N 22 4477
6.3 ZUB T &M
TE AR KSR AE T I AR E e ] AR ( BRAES AU )
LM324B. LM324BA. LM2902 LM324xx. LM224xx.
LM2902B. LM2902BA LM2902xxx. LM124x By
B®/ME BAE B/ME BAE B/ME BAE
Ve HEHE 3 36 3 26 3 30 \Y
ch ;%1‘% EE}JJS‘ O VCC - 2 O VCC - 2 O VCC - 2 V
LM124x -55 125
pyisntaes -40 125 -40 125
Ta BAREXEMENH c
TAEE R LM324Bx -40 85
LM224xx -25 85
LM324xx 0 70
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6.4 HEREER
LMx24. LM2902 LMx24
_ D DB N NS PW FK J w
1
Hdir() (soic) | (ssoP) | (PDIP) (S0) (TSSOP) | (LCCC) (CDIP) (CFP) R
14 3[4 | 14 518 | 1458 | 14 5[ 14 5|l 205 | 14 318 14 3|
Roga @O g5 86 86 80 76 113 — — — *C/W
Royc @ gEFHAE (T ) o
_ _ _ — — 61 15, 14, W
FBE 5.6 5.05 65 c/

(1) ARWIPBIESNEZEE | S LS IC B EARTErRRE .

(2) M%) VCC wifEig & SR #y , IF H& SR AEHUR.

()  ®WRIUFEREYE Tymaxs Roua M Ta MHKKIEE. EALMAFRIIAERET , RERIRKRKIIFEN Pp = (Tymax ~ TaVRoua. £ 150°C
YR Ty FISAT AT BE RN P S

(4)  WRIUFEREE Tymaxs Rooa M Te MRKIRE EEMARFFRISNERET , RERBKRIIFN Pp = (Tymax) = Tc)Royc. £ 150°C ]
xR Ty FIBAT W RE 2 A m] S
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6.5 H <)% - 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,
LM324B
Ta= -40°C % 85°C 4.0
Vos NSNS mvV
+0.3 +2
LM324BA
Ta= -40°C % 85°C 25
dVos/dT NI LR Rs = 0Q Ta= -40°C % 85°C +7 uv/eC
PSRR @)\%iﬁ%ﬂi ELGADIES 65 100 4B
HIE S B f=1kHz % 20kHz 120 dB
AR
. Vg =3V % 36V V- (V+) - 15
Vem FLAE LV - - \Y%
Vg =5V % 36V Ta= -40°C % 85°C V- (V+) - 2
(V-)<Vou < (V+) - 1.5V | Vg =3V & 36V 70 80
CMRR FLRLHI L dB
(V-)< Vo< (V+) - 2V |Vg=5V & 36V Ta= -40°C % 85°C 65 80
MR E B
-10 -35
s iy N 5 P — 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
L
En N LT I 7 f=0.1Hz % 10Hz 3 1 Vpp
en NG Rg =100Q, V=0V , f=1kHz ( MM |, 2 RE 7-2) 35 nV/vHz
LpNGEE
Zp 25y 10]] 0.1 M@ || pF
Zicm gL 41115 GQ || pF
FrERI A
50 100
AoL TFER AL 25 Vs =15V, Vo =1V & 11V, R_ = 10kQ , ¥E35] (V-) Vimv
Ta= -40°C % 85°C 25
SRR R
GBW 254 A RL=1MQ, C_ = 20pF ( MK ik , S K 7-1) 1.2 MHz
SR JisEd RL=1MQ, C_ = 30pF , V, = 10V ( H XK , S E 7-1) 0.5 Vius
Om AALAA FE G=+1,R_=10kQ , C_=20pF 56 °
ts LA WiIEik$1 0.1% , Vg =5V, 2V Fi#k , G=+1, C_ = 100pF 4 us
T H S I ) Vin x #2 > Vg 10 us
THD+N R+ W ?&JQ , f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyr < 50pA , BW = 0.001%
ik
Vo lout = -50pA 1.35 1.5
Vo IE AL (V+) it = -1mA 1.4 1.6
Vo lout = -5mMA 1.5 1.75 Y
o LA P 3
o I)EEX%L LA 0 P A 42 Y pros pres E—y
\% ) i = 0.75 1 Y
o S (V-) i = 1TmA
Vs=5V, RL < 10kQ
vV, s , — _40°C % 85° 2 v
o SR (V- ) Ta= -40°C % 85°C 5 0 m
-20( -30 mA
Vs =15V ; Vo =V-; Vip =1V | I
Ta= -40°C ¥ 85°C -100) mA
lo it HLIAL Vs =15V ; Vo= V+; Vip = T 10(0 20 mA
1V HEHL _ S N "
Ta= -40°C % 85°C 5 mA
Vip =-1V ; Vg = (V-) + 200mV 50 85 LA
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6.5 ELS 4% - LM324B Al LM324BA (continued)

fE Vg = (V+)-(V-)=5V & 36V (+2.5V £ 18V , To=25°C ) , Vom = Vour = Vs/2 , H R, = 10kQ ( R Vg/2 ) 4T

(BRAES A B )

£ WA B/AME HAUE BAE| B

Isc LB HLAAE Vs =20V, (V+) =10V, (V-) =-10V , Vo =0V +40 +60 mA
CiLoap MRS 100 pF
Ro TFER4 e BEL f=1MHz , Io = 0A 300 Q
FR

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

Vs=36V, lo=0A Ta= - 40°C % 85°C 350 750 LA
(1) DB AR TR E -
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6.6 S 5FME - 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
LM2902B
Ta= -40°C % 125°C +4.0
Vos NSNS mvV
+0.3 +2
LM2902BA
Ta= -40°C % 125°C 25
dVos/dT NI LR Rs = 0Q Ta= -40°C £ 125°C +7 uv/eC
PSRR @)\%iﬁ%ﬂi CSLERACTEES 65 100 B
HIE S B f=1kHz % 20kHz 120 dB
NE: N
. Vg =3V % 36V V- (V+) - 15
Vem FLAE LV - - \Y%
Vg =5V % 36V Ta= -40°C & 125°C V- (V+) - 2
(V-) < Voy < (V+) - 1.5V |Vg=3V % 36V 70 80
CMRR FLRLHI L dB
(V-)< Vo< (V+) - 2V |Vg=5V & 36V Ta= -40°C % 125°C 65 80
MR E B
-10 -35
ls N — 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
L
En LR I f=0.1Hz % 10Hz 3 1 Vpp
en A N F R P 7 2 Rs=100Q , V| =0V , f=1kHz ( MR |, il S RE 7-2) 35 nV/ v Hz
LpNGEE
Zp 25y 101/0.1 M@ || pF
Ziem St 4115 GQ || pF
FrERI A
50 100
AoL TFER AL 25 Vs =15V, Vo =1V Z 11V, R = 10kQ , 5] (V-) Vimv
Ta= -40°C & 125°C 25
SRR R
GBW 2 A Ry =1MQ, C_ = 20pF ( AR , WS HE 7-1) 1.2 MHz
SR JisEd R.=1MQ, C_ = 30pF , V, = £10V ( A %Rk , w2mE 7-1) 0.5 Vius
Om MBI BE G=+1,R_=10kQ , C_=20pF 56 °
ts Al HilEi%%] 0.1% , Vs =5V, 2V Birgk , G=+1, C_ = 100pF 4 us
T H S I ) Vin x 32 > Vg 10 us
THD+N VO SOEJQ , f=1kHz , Vo = 3.53Vgys , Vs = 36V , R_ = 100kQ , loyr < 50pA , BW = 0.001%
ik
Vo lout = -50pA 1.35 15
Vo IR (V+) it A= -TmA 1.4 16
Vo lout = -5mMA 1.5 1.75 Y
o LA P 3
Ve I)EEX%L WL LA 4 lor = 50pA 100 150 mv
k4 . iyt = 0.75 1 \Y
o S (V-) it F L= 1TmA
Vg=5V , RL < 10kQ
\V/ S ’ = —40° S o 2 \V;
o SR (V- ) Ta= -40°C % 125°C 5 0 m
-20( -30 mA
Vs =15V ; Vo =V-; Vip =1V | i
Ta= -40°C % 125°C -10() mA
lo it AL Vs =15V ; Vo= V+; Vip = T 100 20 mA
1V HEHL _ S N 1
Ta= -40°C & 125°C 5( mA
Vip =-1V ; Vg = (V-) + 200mV 50 85 LA
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6.6 HSUHRE: - LM2902B 1 LM2902BA (continued)

EVg=(V+) - (V-)=5V E 36V (+2.5V & +18V , To=25°C ) , Vem = Vour = Vs/2 , H R, = 10kQ ( R Vg/2 ) 544
T (BRIERG 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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6.7 LM324. LM324K. LM224, LM224K 1 LM124 [¥) S5
FEARE HARERURIE T | Voo =5V (BRIES AU )

. LM124, LM224. LM224K LM324. LM324K
E =4 JRE A Ta® Hfr
BAME REUEC  BE BME RAEMEC) Bl
Vee =5V &k, Vic = 25°C 3 5 3 7
Vio L NCST R Vicrmin , - \%
Vo = 1.4V 5 8 7 9
25°C 2 30 2 50
lo LR LER Vo =1.4V nA
SEEEE 100 150
25°C 20  -150 20 -250
ls LIPS N RSk Vo =14V nA
SEHEE -300 - 500
25°C 0% 0%
Vee - 15 Vee - 1.5
Vicr LA\ B FE Vee = 5V KA e oF v
S £
e Vee - 2 Vee - 2
R =2kQ 25°C Vee - 15 Vee - 1.5
Von o T Ry = 2kQ = 26 26 v
Vee = ki
R = 10kQ e 27 28 27 28
VoL A P R < 10kQ e 5 20 5 20 mv
o Vees = 15V, Vo = 1V & 11V 25°C 50 100 25 100
Ao KRR poor = 19V Vo= VR TV, Vimv
L= 2kQ sERE 25 15
CMRR SR He Vic = Vicrmin 25°C 70 80 65 80 dB
PR QLA E o
ksvr (Ve AVIO) 25°C 65 100 65 100 dB
Voi/ Voo HILEEIK f=1kHz % 20kHz 25°C 120 120 dB
Vee =15V, 25°C 20 - 30 - 60 -20 -30 - 60
Vip=1V, L GERA
Vo=0 SEHETE -10 -10
mA
lo At LA Vee =15V, 25°C 10 20 10 20
Vip= -1V, HEHLI o
Vo =15V SEHETI 5 5
Vip= -1V, Vo = 200mV 25°C 12 30 12 30 LA
B . Vee BBV, Vo=0, .
los 5 B L L Viz};? N SVVO 0 25°C +40 +60 +40 60|  mA
Vo =25V, ©# SE R 0.7 1.2 0.7 1.2
lec I (4 MHOKE ) ok - mA
i Vc%t HRAE , Vo =0.5V Vee . 14 3 14 3
Tk

(1) BRIESAEUH , BT AR 4 R LRI N RN E . X LM2902 , F-FIRR H M &K Voe N 26V, AR I
30V.

@) AT LM124 | 585N - 55°C % +125°C , X1 T LM224 - 25°C % +85°C , ffix T LM324 il % 0°C % 70°C.

(3) A MAUEIITE To=25°C T,
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6.8 LM2902. LM2902K. LM2902KV F1 LM2902KAV [ S 4%

TEFEE BRIBNRIRET |, Voo =5V ( BRIEAA UL )
o S~ - LM2902. LM2902K LM2902KV. LM2902KAV -
A
BME  BREC HAE BME  BEEC  BRME
KA A 25°C 3 7 3 7
Vec =5V K | e
v " e e e s 10 o
AN R LR ’ . m
10 NS LS Vi = Vigrmin | 25C ; 5
Vo = 1.4V A G —
SR 4
AViof AT B N8 HL T 752 Rg=00 SE M 7 uV/reC
25°C 2 50 2 50
lo [N EER Vo = 1.4V _ nA
SEREE 300 150
Aliof AT AN SR A HL I I 35 SERE 10 pA/°C
25°C 20  -250 -20 -250
Iis N Vo = 1.4V — nA
SR - 500 - 500
25°C 0% 0%
, Ve - 1.5 Vee - 1.5
Vicr FEASEAR N T Vee =5V & ikl = P \Y
SR Ve - 2 Ve - 2
RL=10kQ 25°C Vee - 1.5 Vee - 1.5
VoH e LT P R, =2kQ et -S| 22 26 \%
Vee = Ikl
RL = 10kQ e 23 24 27
Voo B FR P4 ) P RL < 10k©Q S 5 20 5 20| mv
Ve =15V, 25°C 25 100 25 100
Avp KAF 5 24 RO Vo=1V & 11V, VimV
RL = 2kQ SERE 15 15
CMRR St L Vic = Vicrmin 25°C 50 80 60 80 dB
FLE R A EE
ksvr (AVeo /AVIO) 25°C 50 100 60 100 dB
Vo1l Vo2 Hhft ik 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 SE R -10 -10
mA
lo T Vee =15V, 25°C 10 20 10 20
Vip= -1V, HE »
Vo = 15V SE e [ 5 5
Vip= -1V, Vo = 200mV 25°C 30 12 40 nA
los B B Vec 5V, V=0, Vee. 9 -5V 25°C +40 +60 +40 60| mA
Vo =25V, T# SEREE 0.7 1.2 0.7 1.2
| WL (4 AMHORE ) Sl Vas mA
cc it i3 \,/E% i KfH , Vo =0.5V Ve, S 14 3 14 3
T
(1) FREIERE WY, rERHEET IR AT LRI RN E . XFF LM2902 , F Tt H I HIR K Vee N 26V, 5T LM2902V N

9 32V,

(2) AT LM2902 , EESEFA -40°C 2 +125°C,
(3) P MAUAIITE Ta=25°C TS,
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6.9 LM324A. LM324KA. LM224A. LM224KA F1 LM124A B sS4

TERRE AR RURIE T |, Voo = 5V (BRIES AU )
LM124A LM224A. LM224KA LM324A. LM324KA
R WAFAED Ta®@ VA
B rEEe  mam| M 2B s mae M2E s
Vee = 5V % 30V, 25°C 2 2 3 2 3
Vio NS LN Vic = Vicrmin , v
Vo =14V sEHe e 4 4 5
25°C 10 2 15 2 30
lo SNSRI R Vo = 1.4V : "
SEHEGE I 30 30 75
25°C -50 -15 -80 -15  -100
ls A\ i BRI Vo = 1.4V nA
SR - 100 - 100 - 200
% % —011; v, —01% % 70152'
Vew | HERARES | g0y e 1- oo~ 1 o - 1. y
@ — 0% 0% 0%
e Voo - 2 Voo - 2 Vee - 2
RL=2kQ 25°C Voo - 15 Voo - 15 Vo - 15
Vo GL R L RL=2k0 | st 26 26 26 v
Vee =30V  [g =
10K e 27 27 28 27 28
VoL MR F IR R < 10kQ e 20 5 20 5 20 mv
e ~ |Vee=15v, 25°C 50 100 50 100 25 100
Avp Nav%éﬂu& Vo=1V & 11V, VimVv
RES R = 2kQ SEREE 25 25 15
CMRR  SLAEHIHILL Vic = Vicrmin 25°C 70 % 70 80 65 80 dB
FH Y5 H R A L o
KsvR (Ve A VI0) 25°C 65 65 100 65 100 dB
Voi/Voz  Hiliatmk f=1kHz % 20kHz 25°C 120 120 120 dB
Vee = 15V, 25°C 20 20  -30 - 60 20 -30 -60
Vip=1V, T HLIRE
Vo=0 SR [ -10 -10 -10
A
o i Ve = 15V, 25°C 10 10 20 1 20 m
Vip= -1V, | o
Vo = 15V Se R 5 5 5
Vip = -1V , Vo = 200mV 25°C 12 12 30 12 30 LA
Ve B 5V, Vee. N -
los ERREH R |5V, 25°C +40 +60 +40 60 +40  $60| mA
Vo=0
Vo =25V, F# LS 0.7 1.2 0.7 1.2 0.7 1.2
o R (48 o SR .
HORE ) Yf%‘ 30V, Vo =15V, SR 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
6.10 BT M
Ve =215V, Ta = 25°C
2 WRSEAT i Bidl)s AL
SR Hfuias R R.=1MQ , C_ = 30pF , V| = +10V ( i Z & 7-1) 0.5 Vius
B4 B A R.=1MQ , C_ = 20pF (5K 7-1) 1.2 MHz
Vi SIS LR Rs = 100Q , V, = 0V , f= 1kHz (52 & 7-2) 35 nV/ v Hz
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6.11 SLAEVRR

ML TR 4336 BT LM324B 1 LM2902B. it 73 Fh  SL BU RS S57E Ta = 25°C. Vg = 36V (218V). Vom = Vs / 2.

RLOAD =10k Q ( J@%@J VS /2 ) /%’ﬁ:‘l:%é?% (

BrAEn A w ) .

20 36
17.5 32 I
15 [ — 28
F 125 - z
=~ Ll
& 10 § %
£ =
S 16
E 75 2
o 12
5
8
25
m 4
9 o r -
-3000 -1800 -600 600 1800 3000 0 ‘ ‘ ‘ ‘ = ‘ ‘ ‘ ‘
Offset Voltage (V) 0 2 4 6 8 10 12 14 16 18 20
B 6-1. e B R AR P2 Input Offset Voltage Drift (uV/°C)
B 6-2. KA EEES
3000 3000
2400 2400
1800 1800
1200 1200
< 600 < 600
= =2
%) 0 > 0
O o
> -800 > 600
-1200 -1200
-1800 -1800
-2400 -2400
-3000 -3000
-40  -20 0 20 40 60 80 100 120 18 14  -10 -6 -2 2 6 10 14
Temperature (°C) Vewm (V)
Bl 6-3. RARESRERMAR Bl 6-4. KA ESIERERIRRR
100 150 80
90 135 — G=1
80 120 70 — G=-1
60 — G=10
70 105 — G=100
60 0 & 50 — G =1000
[}
@ 50 75 5 40
=) D —
= 40 60 = 8 30
& 30 4 & £
< s 20
20 30 o (0]
10| — Gain, Vs =36V 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
y 100 1k 10k 100k 1™ 10M
-5. 5 A 2
 6-5. FFER MR SR IR R oquon ok
E 6-6. M SMRARER
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6.11 LAV (continued)

I SR B 23 FH T LM324B A1 LM2902B .t #43  f si #Y
Rioap = 10k Q ( R Vg /2) ¥MHTHE (BIERHHY ) .

KSR I7E Ta = 25°C. Vg = 36V (£18V). Vem = Vs /2.

Power-Supply Rejection Ratio (uV/V)

Temperature (°C)

Vs =5V & 36V
B 6-11. BJRIMHI L SR E R R

-40  -20 0 20 40 60 80 100 120

Amplitude (500 nV/div)

20 100
— -40°C
16 — 25°C 90
12 — 125°C
8 80
s Z % 70
o ['4
> = 60
-8 50
-12
-16 40
-20 30
0 10 20 30 40 50 60 70 1K 10k 100k M 10M
lo (MA) Frequency (Hz)
Bl 6-7. fH 2B S B ( BLARE ) AIRISRR & 6-8. CMRR S5#H 2 XK
100 35
— — Vg=5V
90 £ — Vs=36V
=
80 )
[
[hq
= 70 5
S 60 8
o &
o 50 %
o
=
40 <
o
£
30 | — PSRR+ (dB) 5
—— PSRR- (dB) ©
20 10
100 1k 10k 100k ™ 10M 40 -20 0 20 40 60 80 100 120
Frequency (Hz) Temperature (°C)
 6-9. PSRR S5 AKX R B 6-10. LI e S5 IR B IR fY
RER
20
16
12

& 6-12. 0.1Hz & 10Hz M=

Time (1 s/div)
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6.11 LAV (continued)

ML YRR 433 AT LM324B F1 LM2902B. 373 1 ) S BRSO S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs /2.

Rioap = 10k Q (R Vs /2 ) A T3 (BRIEHA WY ) .

N 100 -40
I; 90 — RL=2kQ
> — R_ =10k
2 g0 -50 t e
>
‘@ 70
é% -60
— 60 o]
g g 70
|53
2 50 z
A 2 -80
3 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 s RL EHERV-
E 6-13. ﬁi)\%)i"ﬁéﬁﬁl‘a“%’ﬁ'—?ﬁ?gfﬁﬂm%ﬁ @ 6-14. THD+N %5ﬁ$‘rﬂm%§ , G=1
0 -20
— RL=2kQ
10l — R =10k -28
-20 -36
-30 -44
—~  -40 —
) o .52
= 50 = 0
4 -60 a
E _70 £ 68
80 -76
-90 -84
. — RL=2kQ
-100 921 __ Rt=10 kQ
-110 -100
100 1k 10k im 10m 100m 1 10
Frequency (Hz) Amplitude(Vrms)
G=-1,f=1kHz , BW = 80kHz , G=1,f=1kHz , BW = 80kHz ,
VOUT = 10Vpp y R|_ @‘}%E V- RL Ji‘%ﬁ:‘ V-
HEREATT
FH 6-15. THD+N I SHIRFIRAR , G = - P 6-16. THD+N SHHiRIBRINXE , G = 1
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6.11 LAV (continued)

ML YRR 433 AT LM324B F1 LM2902B. 373 1 ) S BRSO S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs /2.

Rioap = 10k Q (R Vs /2 ) A T3 (BRIEHA WY ) .

Capacitive Load (pF)
G=1,100mV fi R , R, = F i
K 6-21. M S EF AR ABIR AR
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g 50 400
= 60 <
s ]
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R EEEV-
W7
& 6-17. THD+N S¥iHIRIERESR , G= -1 & 6-18. Fd B 5 FaYR R M IR R
650 1000
T Vs=3V 700 — lour=0mA
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[
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K 6-19. SRR SEER KRR &l 6-20. FFERfA i BHHL S FFE A IR R R
30 10
— Riso = 0 Q, overshoot (+)
o — Riso = 0 Q, overshoot (-)
25 s
< 20 < !
e S
5 g
2 15 S 5
@ ]
10 3
5 2
— Riso =0 Q, overshoot (+) 1
— Riso = 0 Q, overshoot (-)
0 0
0 50 100 150 200 250 300 0 40 80 120 160 200

Capacitive Load (pF)
G=-1,100mV ik , R = Fi
Bl 6-22. M5 S ERERBRRIRA
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6.11 LAV (continued)

ML YRR 433 AT LM324B F1 LM2902B. 373 1 ) S BRSO S5 7E Ta = 25°C. Vg = 36V (218V). Vom = Vs /2.
Rioap = 10kQ (#E#HF| Vg /2 ) %M T3k (BRIESA UM ) .

60 T T
55
50
45 .
% 40 5
S 35 >
g 30 =
8 25 g
& 20 g
15 <
10
5 — Input
0 —— Output
0 50 100 150 200 250 300 350 400 450 500
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9.4.2 A5 fF7~ B

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
dual-supply
operation
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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 ® (415)
(6)
5962-7704301VCA ACTIVE CDIP J 14 1 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 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-9950403VC
& Green A
LM124AJQMLV
77043012A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 77043012A Samples
& Green LM124FKB
7704301CA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 7704301CA
& Green LM124JB
7704301DA ACTIVE CFP W 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704301DA
& Green LM124WB
77043022A ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 77043022A
& Green LM124AFKB
7704302CA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704302CA
& Green LM124AJB
7704302DA ACTIVE CFP w 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704302DA
& Green LM124AWB
JM38510/11005BCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 JM38510
& Green /11005BCA
LM124AFKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 77043022A
& Green LM124AFKB
LM124AJ ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 LM124AJ Samples
& Green
LM124AJB ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 7704302CA
& Green LM124AJB
LM124AWB ACTIVE CFP w 14 1 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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rderable Device tatus ackage Type Package Pins Package co Plan ead finis eak Temp em evice Marking amples
Orderable Devi S Pack T Package Pi Packag Eco PI Lead finish/ MSL Peak T Op Temp (°C) Device Marki Sampl
(1) Drawing Qty %) Ball material ©) (4/5)
(6)
LM124DRG4 ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -551t0 125 LM124
LM124FKB ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 77043012A
& Green LM124FKB
LM124J ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 LM124J
& Green
LM124JB ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 7704301CA
& Green LM124JB
LM124W ACTIVE CFP W 14 1 Non-RoHS SNPB N/ A for Pkg Type -551t0 125 LM124W
& Green
LM124WB ACTIVE CFP W 14 1 Non-RoHS SNPB N/ A for Pkg Type -551t0 125 7704301DA Samples
& Green LM124WB
LM224AD LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224A
LM224ADR ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -25t0 85 LM224A Samples
LM224ADRE4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -251t0 85 LM224A
LM224ADRG4 LIFEBUY SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -251t0 85 LM224A
LM224AN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type -25to 85 LM224AN
LM224D LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -251t0 85 LM224
LM224DG4 LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224
LM224DR ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -25to 85 LM224
LM224DRG3 LIFEBUY SoIC D 14 2500 RoHS & Green SN Level-1-260C-UNLIM -25t0 85 LM224
LM224DRG4 ACTIVE SOoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224
LM224KAD LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25 10 85 LM224KA
LM224KADG4 LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224KA
LM224KADR ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -25to0 85 LM224KA
LM224KADRG4 LIFEBUY SoIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -25t0 85 LM224KA
LM224KAN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type -251t0 85 LM224KAN
LM224KDR ACTIVE SolIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -25to 85 LM224K
LM224KN ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type -25t0 85 LM224KN
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(1) Drawing Qty %) Ball material ©) (4/5)
(6)
LM224N ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -25to0 85 LM224N
LM224NE4 LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type -251t0 85 LM224N
LM2902BIPWR ACTIVE TSSOP PW 14 3000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902B
LM2902D LIFEBUY SolIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DR ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 125 LM2902
LM2902DRE4 LIFEBUY SolIC 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 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 LM2902
LM2902KAVQDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KAVQDRG4 LIFEBUY SOIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KAVQPWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA
LM2902KAVQPWRG4 ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KA Samples
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 SolIC D 14 2500 RoOHS & 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
LM2902KNSR LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 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 SolIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 L2902KV
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
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6
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 RoOHS & 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 0to 70 LM324A
LM324ADBR LIFEBUY SSOP DB 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 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 Oto 70 LM324A
LM324ADRE4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 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 Oto 70 LM324AN
LM324ANSR LIFEBUY SO NS 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324ANSRG4 LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324A
LM324APW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324A
LM324APWE4 LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324A
LM324APWR ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 L324A
LM324APWRG4 ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324A
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 SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324DG4 LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324DR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 LM324
LM324DRE4 LIFEBUY SoIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324DRG3 LIFEBUY SoIC D 14 2500 ROHS & Green SN Level-1-260C-UNLIM Oto 70 LM324
LM324DRG4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324
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LM324KAD LIFEBUY SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324KA
LM324KADR ACTIVE SolIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324KA
LM324KADRG4 LIFEBUY SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324KA
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 Oto 70 LM324KA
LM324KAPW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324KA
LM324KAPWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324KA
LM324KAPWRG4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 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 Oto 70 LM324KN
LM324KNSR LIFEBUY SO NS 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 LM324K
LM324KPW LIFEBUY TSSOP PW 14 90 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 L324K
LM324KPWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 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 Oto 70 LM324N
Non-Green
LM324NE4 LIFEBUY PDIP N 14 25 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 LM324N
LM324NSR LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 LM324
LM324NSRE4 LIFEBUY SO NS 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 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 Oto 70 L324
LM324PWR ACTIVE TSSOP PW 14 2000 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 L324
LM324PWRE4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto70 L324
LM324PWRG3 LIFEBUY TSSOP PW 14 2000 ROHS & Green SN Level-1-260C-UNLIM Oto 70 L324
LM324PWRG4 LIFEBUY TSSOP PW 14 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 L324
M38510/11005BCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55 to 125 JM38510
& Green /11005BCA
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@ 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 aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead 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 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 :
o Catalog : LM124, LM124

o Automotive : LM2902-Q1, LM2902B-Q1

e Enhanced Product : LM2902-EP
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o Military : LM124M, LM124M

o 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
o 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|
oo o olo 000 T
o |eo o | 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 0 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 16.4 6.5 9.0 21 8.0 | 16.0 Q1
LM224DR SOIC D 14 2500 330.0 16.8 6.5 9.5 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
LM224DRG3 SoIC D 14 2500 330.0 175 6.4 9.05 2.1 8.0 16.0 Q1
LM224DRG4 SoIC D 14 2500 330.0 16.4 6.5 9.0 21 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 16.4 6.5 9.0 2.1 8.0 16.0 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 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 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 12.4 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 12.4 6.9 5.6 1.6 8.0 12.0 Q1
LM2902PWR TSSOP PW 14 2000 330.0 12.4 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 2.1 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 2.5 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
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
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 16.4 6.5 9.0 2.1 8.0 16.0 Q1
LM324DR SOIC D 14 2500 330.0 16.8 6.5 9.5 2.1 8.0 16.0 Q1
LM324DRG3 SOIC D 14 2500 330.0 16.8 6.5 9.5 2.1 8.0 16.0 Q1
LM324DRG3 SOIC D 14 2500 330.0 175 6.4 9.05 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
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 25 12.0 | 16.0 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 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 2.5 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 8.2 10.5 2.5 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
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 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 364.0 364.0 27.0
LM224ADR SolIC D 14 2500 356.0 356.0 35.0
LM224ADRG4 SOIC D 14 2500 356.0 356.0 35.0
LM224ADRG4 SOIC D 14 2500 340.5 336.1 32.0
LM224DR SoIC D 14 2500 356.0 356.0 35.0
LM224DR SolIC D 14 2500 364.0 364.0 27.0
LM224DRG3 SOIC D 14 2500 364.0 364.0 27.0
LM224DRG3 SOIC D 14 2500 333.2 345.9 28.6
LM224DRG4 SoIC D 14 2500 356.0 356.0 35.0
LM224KADR SolIC D 14 2500 356.0 356.0 35.0
LM224KDR SOIC D 14 2500 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 364.0 364.0 27.0
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 364.0 364.0 27.0
LM324APWR TSSOP PW 14 2000 356.0 356.0 35.0
LM324APWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
LM324BIPWR TSSOP PW 14 3000 356.0 356.0 35.0
LM324DR SOIC D 14 2500 356.0 356.0 35.0
LM324DR SOIC D 14 2500 340.5 336.1 32.0
LM324DR SoIC D 14 2500 364.0 364.0 27.0
LM324DRG3 SolIC D 14 2500 364.0 364.0 27.0
LM324DRG3 SOIC D 14 2500 333.2 345.9 28.6
LM324DRG4 SOIC D 14 2500 356.0 356.0 35.0
LM324DRG4 SoIC D 14 2500 340.5 336.1 32.0
LM324KADR SolIC 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 356.0 356.0 35.0
LM324PWR TSSOP PW 14 2000 364.0 364.0 27.0
LM324PWRG3 TSSOP PW 14 2000 364.0 364.0 27.0
LM324PWRG4 TSSOP PW 14 2000 356.0 356.0 35.0

Pack Materials-Page 4



i3 TEXAS PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 6-Oct-2023
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 1 506.98 15.24 13440 NA
77043012A FK LCCC 20 1 506.98 12.06 2030 NA
7704301DA W CFP 14 1 506.98 26.16 6220 NA
77043022A FK LCcC 20 1 506.98 12.06 2030 NA
7704302DA W CFP 14 1 506.98 26.16 6220 NA
LM124AFKB FK LCCC 20 1 506.98 12.06 2030 NA
LM124AWB W CFP 14 1 506.98 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 1 506.98 12.06 2030 NA
LM124W W CFP 14 506.98 26.16 6220 NA
LM124WB W CFP 14 1 506.98 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
LM224NE4 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 35
LM2902N N PDIP 14 25 506 13.97 11230 4.32
LM2902N N PDIP 14 25 506.1 9 600 5.4
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM2902NE4 N PDIP 14 25 506 13.97 11230 4.32
LM2902PW PW TSSOP 14 90 530 10.2 3600 35
LM324AD D SoIC 14 50 506.6 8 3940 4.32
LM324ADE4 B) 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 35
LM324APWE4 PW TSSOP 14 90 530 10.2 3600 35
LM324D D SOIC 14 50 506.6 8 3940 4.32
LM324D D SoIC 14 50 507 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 D SoIC 14 50 506.6 8 3940 4.32
LM324DG4 D SOoIC 14 50 507 8 3940 4.32
LM324KAD D SoIC 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 3.5
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
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 3.5
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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 (9,01) | | |
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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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\
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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
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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.
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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
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

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

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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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 NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
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.
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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

Stencil Openings
(Note D)

Example Board Layout
(Note C)

|<—1 2x0,65

By s

5,60

(hnanng

/
/
/
j

e =— 140,30
; ——| [=—12x0,65

A
Jouutt

_—l
1
5,60

ittt

Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —l~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. 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.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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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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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

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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