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6.3 TLE2021 OZICBI T 2153k

TLE2021

BT (R E() D (SOIC) P (PDIP) BAAT

8 8

Resa FEB A JE PR~ D BT 129.1 84.5 °CIW
Reuc(top) BEA D —A (L) ~OBHNHT 68.8 62.9 °CIW
Ress BEETING IR~ D BT 76.8 46.8 °C/W
Wyt AT D B ~DRFE T A4 15.7 29.8 °C/W
VN PO DDA~ DR ST A—H 75.8 46.2 °CIW
Reuc(oot) BEETHD— A (i) ~OBEHT AT ML °CIW

(1)

6.4 TLE2022 D#A(CEE T 216

BEN B L O O BEM B ED I DN TIE, [ HE AL N IC N — P DBGIIE T ) r—ay LR— MR TLIES 0,

TLE2022
AT () D (SOIC) P (PDIP) BAAT
8 8

Resa 2B BB JE P~ DBk 122.4 76.2 °CIW
Reucitop) BEA DT —A (L) ~OFHHT 61.5 55.5 °CIW
Ress PEAER DI~ DO FEST 70.0 39.7 °CIW
Wyt BEE D L ~DRE T A— 4 1.2 21.7 °CIW
Wi PG ST~ DI ST A— 69.1 38.9 °C/W
ReJyc(pot) BRI —A (JEIH) ~DEHHT BN el °C/W

M

6.5 TLE2024 D#A(CEE 3 2154

PENI L OB OEGHL I ED TN DV L, [ LERBLIC Vo — D DFGFMHAE) T TV —vay LR — MBS LTLIZE N,

TLE2024
Bl DW (SOIC) N (PDIP) BAfT
16 £ 14

Resa BEAT B P~ DR 62.7 53.9 °CIW
ReJcitop) B — A (i) ~DBGEHT 28.0 30.7 °C/W
Ress B i DI~ D BT 31.6 25.2 °CIW
Yyt BEA S BRI A~DORE T A—H 4.3 9.0 °C/W
Wis BEG DI A DRI T A—H 31.0 24.7 °CIW
Reuc(pot) PRSI —A () ~DOEHEHT oML ML °CIW

M

TR LORM OBGHI LB DORERI WX, [ AEA L L IC o or = DB T 7V r—ay LiR— M SRS,
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6.6 TLE2021 DESHIFIME. Vee =215V
Ta =25°C, Vec = 215V, BLD Ve = Vout = Vec/2 (FRIZFLIE D72 RD)

$TA—Y \ AN BoME R BORiE) B
DC {14k
TLE2021C +120 500
Rs =50Q Ta = 0°C~70°C +750
TLE2021AC 80  #200
Rs = 50Q Ta =0°C~70°C +500
- TLE2021] +120 500
Yo AEZESIEIE - TRg =500 Tp = —40°C~+85°C se50| "
TLE2021Al 80  #200
Rs =500 Ta = —40°C~+85°C +500
TLE2021M $120 500
Rs =500Q Ta = -55°C~+125°C £1000
TLE2021C, TLE2021AC v
Rs = 50Q, Ta = 0°C ~ 70°C *
VigldT | A7 MEIERYZ | TLE20211, TLE2021AI ] v WG
5 Rs = 50Q, Tp = —40°C ~ +85°C
TLE2022M o
Rs = 500, Tp = -55°C ~ +125°C *
TLE2021C, TLE2021AC 25 70
Rs = 500 Ta= 0°C~70°C %
25 70
. o TLE20211, TLE2021Al
e A AT AR Rs = o0 Tp=—40C ~ +85°C o ™
= -
TLE2021M 25 70
Rs =500 Tp = —55°C~+125°C 90
TLE2021C, TLE2021AC 0.2 6
Rs =50Q Ta = 0°C~70°C 10
0.2 6
o | |2 TERZA S O
= N
TLE2021M 02 6
Rs =500 Ta = -55C~+125°C 10
TLE2021IC, TLE2021AC 105 120
Vees = #2.5 ~ 215V Ta=0°C~70°C 100
105 120
TLE20211, TLE2021Al
PSRR |&Ek . B
S EIRBR L Veos = £2.5 ~ +15V Tp = —40°C~+85°C 100 d
TLE2021M 105 120
Vocs = £2.5 ~ 215V Ta =-55C~+125°C 100
TLE2021C, TLE2021AC 1 6.5
RL = 10kQ., —10V € Vg < 10V Tp=0°C~70°C 1
A BB TLE20211, TLE2021Al 1 6.5 Ve
v nm RL = 10kQ. —10V < Vo < 10V T = —40°C~+85C 075
TLE2021M 1 6.5
RL = 10kQ, —10V < Vo < 10V Th= _55°C~+125°C 05

8 BRHCIT BT — RNy 2 (DB RBE bt Bk

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TLE2021 TLE2021A TLE2021M TLE2022 TLE2022A TLE2022AM TLE2022B TLE2022M TLE2024 TLE2024A
TLE2024B TLE2024BM

English Data Sheet: SLVSJD7


https://www.ti.com/product/jp/tle2021?qgpn=tle2021
https://www.ti.com/product/jp/tle2021a?qgpn=tle2021a
https://www.ti.com/product/jp/tle2021m?qgpn=tle2021m
https://www.ti.com/product/jp/tle2022?qgpn=tle2022
https://www.ti.com/product/jp/tle2022a?qgpn=tle2022a
https://www.ti.com/product/jp/tle2022am?qgpn=tle2022am
https://www.ti.com/product/jp/tle2022b?qgpn=tle2022b
https://www.ti.com/product/jp/tle2022m?qgpn=tle2022m
https://www.ti.com/product/jp/tle2024?qgpn=tle2024
https://www.ti.com/product/jp/tle2024a?qgpn=tle2024a
https://www.ti.com/product/jp/tle2024b?qgpn=tle2024b
https://www.ti.com/product/jp/tle2024bm?qgpn=tle2024bm
https://www.ti.com/jp/lit/pdf/JAJSX22
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSX22&partnum=TLE2021
https://www.ti.com/product/jp/tle2021?qgpn=tle2021
https://www.ti.com/product/jp/tle2021a?qgpn=tle2021a
https://www.ti.com/product/jp/tle2021m?qgpn=tle2021m
https://www.ti.com/product/jp/tle2022?qgpn=tle2022
https://www.ti.com/product/jp/tle2022a?qgpn=tle2022a
https://www.ti.com/product/jp/tle2022am?qgpn=tle2022am
https://www.ti.com/product/jp/tle2022b?qgpn=tle2022b
https://www.ti.com/product/jp/tle2022m?qgpn=tle2022m
https://www.ti.com/product/jp/tle2024?qgpn=tle2024
https://www.ti.com/product/jp/tle2024a?qgpn=tle2024a
https://www.ti.com/product/jp/tle2024b?qgpn=tle2024b
https://www.ti.com/product/jp/tle2024bm?qgpn=tle2024bm
https://www.ti.com/lit/pdf/SLVSJD7

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

TLE2021, TLE2021A, TLE2021M

TLE2022, TLE2022A, TLE2022AM, TLE2022B, TLE2022M
TLE2024, TLE2024A, TLE2024B, TLE2024BM

JAJSX22 — FEBRUARY 1997 — REVISED JULY 2025

6.6 TLE2021 DESIBIIFME. Ve = 215V (i)
TA =25°C, VCC = %15V, BLO VlC = VOUT = Vcc/2 (ﬁﬁ:éﬂﬂ;@m ‘BEV))

INTA—H T AbGf: B/ME  BREEE  BOKfE| B
TLE2021C, TLE2021AC 135 14
POEREL —/L~ Rs = 50Q Ta=0°C~70°C 135
TLE2021C, TLE2021AC 5 <153
PHABEL—/L~ Rg =50Q Tp =0°C~70°C 15
TLE20211, TLE2021Al 135 14
POIEBEL =/~ Rs = 500 Ta = —40°C~+85°C 13.2
Vicr [RIFHN ) BB A v
TLE20211, TLE2021Al -5 <153
PHEBIEL—/L~, Rg = 50Q Tp = —40°C~+85°C 15
TLE2021M 135 14
PHIEEEL —/L~ Rg = 50Q Ta = -55°C~+125°C 13.2
TLE2021M 15 -15.3
MBEL —/L~, Rg = 50Q Tp = —55°C~+125°C 15
TLE2021C, TLE2021AC 100 115
Vic = Vicr e/ Rs = 50Q Tp = 0°C~70°C %
TLE20211, TLE2021Al 100 115
CMRR | FfHERZ . dB
i Vic = Vicr #/), Rg = 50Q Tp = —40°C~+85°C %
TLE2021M 100 115
Vic = Vicr /) Rs = 500 Tp = —65C~+125°C 9
Positive 14 14.3
TLE2021C, TLE2021AC 1, Tp=0°C ~70°C 13.9
R_ = 10kQ £ 141 137
4, To=0°C ~70°C 137
Positive 14 14.3
i, Ta=—-40°C ~ +85°C 13.9
Vo EIEH A AL ;LE—Z%Q (I) TLE2021Al v
L= £ 144 137
£, Ta=—40°C ~ +85°C 136
Positive 14 14.3
TLE2021M iE, Ta =-55°C ~ +125°C 13.8
R_=10kQ £ 144 137
£, Ta=-55°C ~ +125°C 136
I £ 240 350
TLE2021IC. TLE2021AC T = 0°C~70°C 350
N, e A 240 350
Y S
lee IR TLE20211, TLE2021Al Th= 40°C+85C a0 A
AL FiF 200 300
TLE2021M T, = 55C~+125C 300
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6.6 TLE2021 DESAVFE. Vec = 215V (i)
TA =25°C, VCC =+15V, BLW V|C = VQUT = Vcc/2 (*#ﬁléﬂiﬂi@ﬁb ‘BEV))

NGA—H T A &AME  REE RAE| HAL
AC tH#%
SR AJ— L—h Vo=%10V.G =1 0.65 V/us
TLE2021xC. TLE2021xI 19 50
f=10Hz
. TLE2021M 19
eN ANV BE/AREEE nV/NHz
TLE2021xC, TLE2021xI 15 30
f=1kHz
TLE2021M 15
R f=0.1Hz~1Hz 0.16
ASEBIE /AR WVpp
f=0.1Hz~10Hz 0.47
ANEF /AR 0.09 pANHZ
GBW B G=1 2 MHz
Om Pif~—r 250

10 BRHCHIT 77— R o2 (ZERCEHOE DY) 255
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6.7 TLE2021 DESHIFME, Ve =5V
Ta =25°C, Vec =5V, BEWV ¢ = Vout = Veo/2 (FFIZEEIR D72 BRY)

IRGA—H T AMGRAE BAME BRYEE RRfE| B
DC {14k
TLE2021C +120 600
Rs =50Q Ta = 0°C~70°C +850
TLE2021AC +100 300
Rs = 50Q Ta =0°C~70°C +600
. TLE2021I +120 600
Vio ANFA 7'y NEIE = uv
: Rs = 50Q Tp = —40°C~+85°C +950
TLE2021Al +100 300
Rs =500 Ta = —40°C~+85°C +600
TLE2021M +120 600
Rs =500Q Ta = -55°C~+125°C 1100
TLE2021C, TLE2021AC 2
Ta=0°C ~ 70°C *
AVildT | M7 MEIERYZ | TLE20211, TLE2021AI v WG
k Tp=—40°C ~ +85°C
TLE2021M o
Tp=-55°C 75 +125°C ~ *
TLE2021C, TLE2021AC 25 70
Rs =500 Ta = 0°C~70°C )
25 70
s P —— ;LE_zozg)L TLE2021Al A
s =50 Ta = —40°C~+85°C 90
TLE2021M 25 70
Rs = 500 Ta = —55C~+125°C 9
TLE2021C, TLE2021AC 0.2 6
Rs =50Q Ta = 0°C~70°C 10
0.2 6
o P ;LE_ZgS;)L TLE2021Al A
s = Tp = —40°C~+85°C 10
TLE2021M 0.2 6
Rs = 500 Ta = -55C~+125°C 10
TLE2021C, TLE2021AC 105 120
Vee = 5V ~ 30V Ta = 0°C~70°C 100
105 120
; TLE20211, TLE2021Al
PSRR EIRRE L _ dB
Vee = 8V ~ 30V Ta = —40°C~+85°C 100
TLE2021M 105 120
Vee =5V ~ 30V Ta = —55°C~+125°C 100
TLE2021C, TLE2021AC 03 15
R = 10kQ, 1.4V < Vo < 4V Tp=0C~70C 03
; . TLE20211, TLE2021Al 03 15
A A HES A ) VIV
v KIEHBIET A R = 10kQ. 1.4V < Vo <4V A= —40°C~+85°C 0.25 W
TLE2021M 03 15
R = 10kQ, 1.4V < Vo < 4V T = _55°C~+125°C o1
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 11

Product Folder Links: TLE2021 TLE2021A TLE2021M TLE2022 TLE2022A TLE2022AM TLE2022B TLE2022M TLE2024 TLE2024A

TLE2024B TLE2024BM

English Data Sheet: SLVSJD7


https://www.ti.com/jp
https://www.ti.com/product/jp/tle2021?qgpn=tle2021
https://www.ti.com/product/jp/tle2021a?qgpn=tle2021a
https://www.ti.com/product/jp/tle2021m?qgpn=tle2021m
https://www.ti.com/product/jp/tle2022?qgpn=tle2022
https://www.ti.com/product/jp/tle2022a?qgpn=tle2022a
https://www.ti.com/product/jp/tle2022am?qgpn=tle2022am
https://www.ti.com/product/jp/tle2022b?qgpn=tle2022b
https://www.ti.com/product/jp/tle2022m?qgpn=tle2022m
https://www.ti.com/product/jp/tle2024?qgpn=tle2024
https://www.ti.com/product/jp/tle2024a?qgpn=tle2024a
https://www.ti.com/product/jp/tle2024b?qgpn=tle2024b
https://www.ti.com/product/jp/tle2024bm?qgpn=tle2024bm
https://www.ti.com/jp/lit/pdf/JAJSX22
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSX22&partnum=TLE2021
https://www.ti.com/product/jp/tle2021?qgpn=tle2021
https://www.ti.com/product/jp/tle2021a?qgpn=tle2021a
https://www.ti.com/product/jp/tle2021m?qgpn=tle2021m
https://www.ti.com/product/jp/tle2022?qgpn=tle2022
https://www.ti.com/product/jp/tle2022a?qgpn=tle2022a
https://www.ti.com/product/jp/tle2022am?qgpn=tle2022am
https://www.ti.com/product/jp/tle2022b?qgpn=tle2022b
https://www.ti.com/product/jp/tle2022m?qgpn=tle2022m
https://www.ti.com/product/jp/tle2024?qgpn=tle2024
https://www.ti.com/product/jp/tle2024a?qgpn=tle2024a
https://www.ti.com/product/jp/tle2024b?qgpn=tle2024b
https://www.ti.com/product/jp/tle2024bm?qgpn=tle2024bm
https://www.ti.com/lit/pdf/SLVSJD7

TLE2021, TLE2021A, TLE2021M
TLE2022, TLE2022A, TLE2022AM, TLE2022B, TLE2022M

TLE2024, TLE2024A, TLE2024B, TLE2024BM
JAJSX22 — FEBRUARY 1997 — REVISED JULY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

6.7 TLE2021 DESAVFHE. Vec =5V (FEX)

Ta =25°C, Vee =5V, BEWV ¢ = Vout = Veol2 (FFIZEEIR D72 BRY)

INTA—H T AbGf: B/ME  BREEE  BOKfE| B
TLE2021C, TLE2021AC 35 4
MHIEBEL—/L~, Rg = 50Q Tp=0°C~70°C 35
TLE2021C, TLE2021AC 0 0.3
MERFIEL —/b~, Rg = 500 Ta=0C~70°C 0
TLE20211, TLE2021Al 35 4
IPBIEFEEL —/L~ Rg = 50Q Tp = —40°C~+85°C 3.2
Vicr [RIFHN ) BB A v
TLE20211, TLE2021Al 0 0.3
PHEBIEL—/L~, Rg = 50Q Tp = —40°C~+85°C 0
TLE2021M 35 4
PHIEEEL —/L~ Rg = 50Q Ta = -55°C~+125°C 3.2
TLE2021M 0 0.3
DEREEL—L A~ Re = 50Q Ta = —55°C~+125°C 0
TLE2021C, TLE2021AC 85 110
Vic = Vicr /I Rs = 50Q T, =0°C~70°C 80
TLE20211, TLE2021Al 85 110
CMRR | FfHERZ . dB
i Vic = Vicr #/), Rg = 50Q Tp = —40°C~+85°C 80
TLE2021M 85 110
VIC = VICR %/J\ Rg =50Q TA = _55°C~+125°C 80
Positive 4 4.3
TLE2021C, TLE2021AC 1, Tp=0°C ~70°C 39
R_ = 10kQ P 0.7 0.8
£, Ta=0°C ~ 70°C 0.85
Positive 4 43
i, Ta=—-40°C ~ +85°C 3.9
Vo EIEH A AL TLE20211, TLE2021AI v
R. = 10kQ & 0.7 0.8
£, Ta=—40°C ~ +85°C 0.9
Positive 4 4.3
TLE2021M i, Ta =-55°C ~ +125°C 3.8
R_ = 10kQ £ 0.7 0.8
£, Ta=-55°C ~ +125°C 0.95
£ 200 300
TLE2021C, TLE2021AC T = 0°C~70°C 300
S £ 200 300
Y S
lee IR TLE20211, TLE2021Al Th= 40°C+85C w00l M2
AL FiF 170 230
TLE2021M T, = 55C~+125C 230
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6.7 TLE2021 DESAVFHE. Vec =5V (FEX)
Ta =25°C, Vee =5V, BEWV ¢ = Vout = Veol2 (FFIZEEIR D72 BRY)

$TA—Y \ F AN RME  RUE RoOCiE) M
AC tH#%
SR AJ— L—h Vo=1V~3V.G=1 0.5 V/us
TLE2021xC. TLE2021xI 21 50
f=10Hz
TLE2021xM 21
en ANV BE/AREEE nV/NHz
TLE2021xC, TLE2021xI 17 30
f=1kHz
TLE2021xM 17
R f=0.1Hz~1Hz 0.16
ANEEIAR v
f=0.1Hz~10Hz 0.47
ATTEFS AR 0.09 pANHz
GBW | Zq sihiiig G=1 12 MHz
Om Pif~—r 1
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6.8 TLE2022 DESHIFIME, Vec =215V
Ta =25°C, Vec = 215V, BLD Ve = Vout = Vec/2 (FRIZFLIE D72 RD)

$TA—Y \ AN BoME R BORiE) B
DC {14
TLE2022C +150 500
Rs =50Q Ta = 0°C~70°C +700
TLE2022AC £+120 300
Rs = 50Q Ta =0°C~70°C +450
TLE2022I +150 500
Rs = 50Q Ta = —40°C~+85°C +700
Vio ANF 72y NEIE pv
TLE2022Al +120 300
Rs = 50Q Ta = —40°C~+85°C +450
TLE2022M +150 +500
Rs = 50Q Ta = —55°C~+125°C +700
TLE2022AM 120 +300
Rs = 50Q Ta = —55°C~+125°C +450
TLE2022C. TLE2022AC N
Rg = 50Q. Ta = 0°C ~ 70°C =
ANATEoNEERYZ | TLE20221, TLE2022Al )
dVioldT | Rs = 50Q, Tp = —40°C ~ +85°C +2 WvFe
TLE2022M. TLE2022AM o
Rg = 50Q. Tp = —55°C ~ +125°C =
TLE2022C 35 70
Rs =500 Ta= 0°C~70°C 90
TLE2022AC 33 70
Rs =500 Ta = 0°C~70°C 90
TLE2022I 35 70
Rs = 50Q Ta = —40C ~ +85°C )
I AN T A& nA
TLE2022Al 33 70
Rs =500 Ta = —40°C~+85°C 90
TLE2022M 35 70
Rs = 50Q Ta = —55°C~+125°C )
TLE2022AM 33 70
Rs =50Q Tp = -55°C~+125°C 90
TLE2022C 05 6
Rs =500 Ta = 0°C~70°C 10
TLE2022AC 0.4 6
Rs =500 Ta = 0°C~70°C 10
TLE2022I 0.5 6
Rs =500 Tp = —40°C~+85°C 10
lo A7 ey B nA
TLE2022Al 0.4 6
Rs =500 Ta = —40°C~+85°C 10
TLE2022M 0.5 6
Rs = 50Q Tp = -55°C~+125°C 10
TLE2022AM 0.4 6
Rs =50Q Ta = -55°C~+125°C 10
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TLE2021, TLE2021A, TLE2021M
TLE2022, TLE2022A, TLE2022AM, TLE2022B, TLE2022M

TLE2024, TLE2024A, TLE2024B, TLE2024BM
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6.8 TLE2022 DESIHIIFME. Ve = 215V (i)
TA =25°C, VCC = %15V, BLO VlC = VOUT = Vcc/2 (ﬁﬁ:éﬂﬂ;@m ‘BEV))

IRTA—H T AhGf: BAME  RMEE ROKME| BT

TLE2022C 100 s
Vee: = £2.5V ~ +15V Ta = 0°C~70°C 95
TLE2022AC 103 18
Veee = $2.5V ~ +15V Ta = 0°C~70°C 98
TLE2022I 100 s
Veee = 2.5V ~ 15V Tp = —40°C~+85°C 95

PSRR | kit @
TLE2022Al 103 18
Vees = 2.5V ~ #15V Ta = —40°C~+85°C 98
TLE2022M 100 ns
Vees = 2.5V ~ £15V Ta = -55°C~+125°C 95
TLE2022AM 103 n8
Vees = 2.5V ~ £15V Tp = -55°C~+125°C 98
TLE2022IC, 08 ‘
R_ = 10kQ, Vo = +10V Ta = 0°C~70°C 0.8
TLE2022AC ! !
R_ = 10kQ, Vg = £10V Ta = 0°C~70°C 1
TLE2022I 08 4
R = 10kQ, Vo = 10V Tp = —40°C~+85°C 0.8

Ay KIEZEET A Viuv
TLE2022Al, ! !
R = 10kQ, Vo = +10V Ta = —40°C~+85°C 1
TLE2022M 08 4
RL = 10kQ. Vg = £10V Tp = -55°C~+125°C 0.8
TLE2022AM ! !
R = 10kQ, Vo = +10V Ta = —55°C~+125°C 1
iFL—/LET, Rg = 50Q 135 L
TLE2022C, TLE2022AC Tp = 0°C~70°C 13.2
AL — B, Rg = 50Q 15 183
TLE2022C, TLE2022AC Tp=0°C~70°C -15
IEL—/LET, Rg = 50Q 135 1
TLE2022C, TLE2022AC Tp = —40°C~+85°C 13.2

Ve | v
AL —/LITHERE, Rs = 50Q 15 183
TLE2022C, TLE2022AC Tp = —40°C~+85°C -15
EL—/LET, Rg = 50Q 135 1
TLE2022C, TLE2022AC Ta = —55°C~+125°C 13.2
Bl —/WIZHHE, Rg = 50Q 15 153
TLE2022M, TLE2022AM T = —55°C~+125°C -15
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6.8 TLE2022 DESIHIIFME. Ve = 215V (i)
TA =25°C, VCC = %15V, BLO VlC = VOUT = Vcc/2 (ﬁﬁ:éﬂﬂ;@m ‘BEV))

INTA—H T AbGf: RAME  BEHEE RKE| B
TLE2022C 95 106
Vic = Vicr 5t/ Rs = 50Q Ta=0°C~70°C 91
TLE2022AC 97 109
Vic = Vigr i/l Rs = 500 Ta = 0°C~70°C 93
TLE2022BC 100 12
Vic = Vicr /], Rs = 50Q Ta=0"C~70°C 96
TLE2022! 95 106
Vic = Vicr /). Rs = 50Q T =—40°C~+85°C 91
TLE2022Al 97 109
CMRR RIFHER 2300 = dB
I Vic = Vigr /I, Rs = 500 Ta = —40°C~+85°C 93
TLE2022BI 100 12
Vic = Vicr /M Rs = 50Q Tp = —40°C~+85°C 96
TLE2022M 95 106
Vic = Vicr fit/l Rg = 50Q Tp = —55°C~+125°C o1
TLE2022AM 97 109
Vic = Vicr bt/ Rs = 50Q Tp=-55C~+125°C 93
TLE2022BM 100 12
Vic = Vicr /I Rs = 50Q Tp = —55°C~+125°C 96
Positive 14 14.3
TJt =0°C ~ 70°C 139
TLE2022C. TLE2022AC A=
R, = 10kQ P 144 137
=
Tp=0°C ~ 70°C 137
Positive 14 14.3
IE 13.9
Ta = —40°C ~ +85°C :
Vo EIEH A TLE20221, TLE2022AI v
R, = 10kQ ﬁ 141 137
A
Ta =—40°C ~ +85°C 3.7
Positive 14 14.3
L . 13.9
TLE2022M, TLE2022AM Ta=-55°C ~+125°C
R, = 10kQ ﬁ 141 137
A
Ta =-55°C ~ +125°C -13.6
TLE2022C. TLE2022AC 550 700
MEE Ta=0°C~70°C 700
550 700
o TLE20221, TLE2022Al
| EIEE] " N A
ce I ESt) Ta = —40°C~+85°C 700 "
TLE2022M, TLE2022AM 550 700
4 i Ta = —55°C~+125°C 700
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6.8 TLE2022 DESAVFHE. Vec = 215V (i)
TA =25°C, VCC =+15V, BLW V|C = VQUT = Vcc/2 (*#ﬁléﬂiﬂi@ﬁb ‘BEV))

RTA—5 \ FANESE RME  BE BOcE| W
AC fii%
SR A— L—h Vo=#10V,G =1 0.65 Vlius
TLE2022xC. TLE2022xI 19
f=10Hz
TLE2022xM 19
en ANV BE /ARG E nVAHz
TLE2022xC, TLE2022xI 15
f=1kHz
TLE2022xM 15
R f=0.1Hz~1Hz 0.16
AIEE/ AR BV
f=0.1Hz~10Hz 0.47
NIV AR 0.1 pANHZ
GBW |2 ( thilE G=1 2.8 MHz
Om Pif~—r 52"
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6.9 TLE2022 DESHIFME. Ve =5V
Ta =25°C, Vec =5V, BEWV ¢ = Vout = Veo/2 (FFIZEEIR D72 BRY)

$TA—Y \ AN BoME R BORiE) B
DC {14
TLE2022C +600
Rs =50Q Ta = 0°C~70°C +800
TLE2022AC +400
Rs = 50Q Ta =0°C~70°C +550
TLE2022I 600
Rg =50Q Tp = —40°C~+85°C +800
Vio ASA 72y NEIE pv
TLE2022Al +400
Rs =500 Ta = —40°C~+85°C +550
TLE2022M +600
Rs = 50Q Ta = —55°C~+125°C +800
TLE2022AM +400
Rs = 50Q Ta = —55°C~+125°C +550
TLE2022C. TLE2022AC 2
Ta=0°C ~ 70°C =
ANA7 Ly MEERYY | TLE20221, TLE2022Al .
avieldT |/ Tre40°C ~ 285G 2 MYue
TLE2022M, TLE2022AM +2
Tp = —55°C ~ +125°C =
TLE2022C 35 70
Rs =50Q Ta = 0°C~70°C 90
TLE2022AC 33 70
Rs =50Q Ta = 0°C~70°C 90
TLE2022I 35 70
‘ Rs = 500 Ta=-40C ~ +85°C 90
I AN T A& nA
TLE2022Al 33 70
Rs = 500 Ta = —40°C~+85°C 90
TLE2022M 35 70
Rs = 500 Ta=-55°C~+125°C 90
TLE2022AM 33 70
Rs = 50Q Tp = -55°C~+125°C 90
TLE2022C 0.5 6
Rs = 500 Ta = 0°C~70°C 10
TLE2022AC 0.4 6
Rs =50Q Tp = 0°C~70°C 10
TLE2022I 0.5 6
Rs = 500 Ta = ~40°C~+85°C 10
lo A7 ey B nA
TLE2022Al 0.4 6
Rs = 500 Ta = —40°C~+85°C 10
TLE2022M 0.5 6
Rs = 500 Ta=-55"C~+125°C 10
TLE2022AM 0.4 6
Rs =50Q Ta = -55°C~+125°C 10

18 BRHCET 71— o2 (ZE RSB EPE) 255
Product Folder Links: TLE2021 TLE2021A TLE2021M TLE2022 TLE2022A TLE2022AM TLE2022B TLE2022M TLE2024 TLE2024A

TLE2024B TLE2024BM

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SLVSJD7


https://www.ti.com/product/jp/tle2021?qgpn=tle2021
https://www.ti.com/product/jp/tle2021a?qgpn=tle2021a
https://www.ti.com/product/jp/tle2021m?qgpn=tle2021m
https://www.ti.com/product/jp/tle2022?qgpn=tle2022
https://www.ti.com/product/jp/tle2022a?qgpn=tle2022a
https://www.ti.com/product/jp/tle2022am?qgpn=tle2022am
https://www.ti.com/product/jp/tle2022b?qgpn=tle2022b
https://www.ti.com/product/jp/tle2022m?qgpn=tle2022m
https://www.ti.com/product/jp/tle2024?qgpn=tle2024
https://www.ti.com/product/jp/tle2024a?qgpn=tle2024a
https://www.ti.com/product/jp/tle2024b?qgpn=tle2024b
https://www.ti.com/product/jp/tle2024bm?qgpn=tle2024bm
https://www.ti.com/jp/lit/pdf/JAJSX22
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSX22&partnum=TLE2021
https://www.ti.com/product/jp/tle2021?qgpn=tle2021
https://www.ti.com/product/jp/tle2021a?qgpn=tle2021a
https://www.ti.com/product/jp/tle2021m?qgpn=tle2021m
https://www.ti.com/product/jp/tle2022?qgpn=tle2022
https://www.ti.com/product/jp/tle2022a?qgpn=tle2022a
https://www.ti.com/product/jp/tle2022am?qgpn=tle2022am
https://www.ti.com/product/jp/tle2022b?qgpn=tle2022b
https://www.ti.com/product/jp/tle2022m?qgpn=tle2022m
https://www.ti.com/product/jp/tle2024?qgpn=tle2024
https://www.ti.com/product/jp/tle2024a?qgpn=tle2024a
https://www.ti.com/product/jp/tle2024b?qgpn=tle2024b
https://www.ti.com/product/jp/tle2024bm?qgpn=tle2024bm
https://www.ti.com/lit/pdf/SLVSJD7

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp
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6.9 TLE2022 DESAVFME. Vec =5V (FEX)

Ta =25°C, Vee =5V, BEWV ¢ = Vout = Veol2 (FFIZEEIR D72 BRY)

IRTA—H T AN &/AME  FREEE  RNE| B

TLE2022C 100 115
VCC =5V ~ 30V TA =0°C~70°C 95
TLE2022AC 103 118
Vee = 5V ~ 30V Ta=0C~70C o
TLE2022I 100 15
Vg =5V ~ 30V Tp = —-40°C~+85°C 95

PSRR  |iEIbRELL B
TLE2022Al 103 118
Vee =5V ~ 30V Ta = —40°C~+85°C 98
TLE2022M 100 115
Vee =5V ~ 30V Ta = —55°C~+125°C 95
TLE2022AM 103 8
Vee =5V ~ 30V Ta = —55°C~+125°C 8
TLE2022C, R, = 10kQ 03 15
1.4V Vo <4V Th= 0°C~70°C 03
TLE2022AC. R, = 10kQ 0.4 1.5
1.4V < Vg <4V Ta= 0°C~70°C 0a
TLE20221, R, = 10kQ 03 15
1.4V £V <4V Th= 40°C+85°C 02

Av KIGHELETSA Viuv
TLE2022Al, R, = 10kQ 0.4 1.5
1.4V <Vo <4V Th= 40°C+85°C 02
TLE2022M, RL = 10kQ 03 15
1.4V <V <4V Th= 55°C—+125°C o1
TLE2022AM. RL = 10kQ 0.4 15
1.4V Vg 4V T = -55°C~+125°C 0.1
TLE2022C, TLE2022AC 35 4
HEIEAEEL—L~, Rg = 500 Ta= 0°C~70°C 35
TLE2022C, TLE2022AC 0 03
MERFIEL —/h~, Rg = 500 Ta=0C~70°C 0
TLE20221, TLE2022Al 35 4
HIEBEL —/1~ Rs = 50Q Ta = —40°C~+85°C 3.2

Vicr [FIFA A7) 7B e v
TLE20221, TLE2022Al 0 03
MEEBIEL—/L~, Rg =50Q Tp = —40°C~+85°C 0
TLE2022M, TLE2022AM 35 4
PBIEFEIEL =/l Rg = 500 Tp=-55C~+125°C 3.2
TLE2022M, TLE2022AM 0 03
PBIEIEL—/b~, Rg = 500 Ta = -55C~+125°C 0
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6.9 TLE2022 DESAVFME. Vec =5V (FEX)
Ta =25°C, Vee =5V, BEWV ¢ = Vout = Veol2 (FFIZEEIR D72 BRY)

INTA—H T AbGf: RAME  BEHEE RKE| B
TLE2021C 85 100
Vic = Vicr 5t/ Rs = 50Q Ta=0°C~70°C 80
TLE2021AC 87 102
Vic = Vicr #/I . Rg = 50Q Ta = 0°C~70°C 82
TLE2022I 85 100
Vic = Vicr #/l, Rs = 50Q Tp = —40°C~+85°C 80
CMRR [RIAEBRZ dB
TLE202Al 87 102
Vic = Vicr #e/l, Rs = 50Q T =—40°C~+85°C 82
TLE2022M 85 100
Vic = Vicr fil Rg = 50Q T = -55°C~+125°C 80
TLE2022AM 87 102
Vic = Vigr i/l Rs = 500 Tp = —55°C~+125°C 82
Positive 4 4.3
TLE2022C. TLE2022AC 1E, To=0°C ~70°C 3.9
R =10kQ “ 0.7 0.8
£, Tp=0°C ~ 70°C 0.85
Positive 4 4.3
. TLE20221, TLE2022Al 1E, Tp = -40°C ~ +85°C 3.9
v B HA Y \ v
o Ao RL= 10kQ a 07 o8
£, Tp = —40°C ~ +85°C 0.9
Positive 4 4.3
TLE2022M, TLE2022AM 1E, Tp=-55°C ~ +125°C 3.8
R =10kQ £ 0.7 0.8
£ Tp=-55°C ~ +125°C 0.95
450 600
TLE2022C. TLE2022AC
Ta =0°C~70°C 600
450 600
lcc BIREN TLE2022!, TLE2022Al uA
Tp = —40°C~+85°C 600
450 600
TLE2022M. TLE2022AM
T = —55°C~+125°C 600
AC 4%
SR Zj— L—h Vo =210V, G = 1 0.65 Vips
TLE2022xC. TLE2022xI 21
f= 10Hz
o TLE2022xM 21
en ATVBIE AR nV/VHz
TLE2022xC. TLE2022xI 17
f= 1kHz
TLE2022xM 17
‘ f=0.1Hz~1Hz 0.16
ANJJEEIARX uv
f=0.1Hz~10Hz 0.47
NI A R i 0.1 pANHZ
GBW | 4iqtihikig G=1 1.7 MHz
Om N ~—r 47°

20 BEHCT BT — RN 2 (DR B b B
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6.10 TLE2024 DESHIFIE. Ve = 15V
Ta =25°C, Vec = £15V, BLD Ve = Vout = Vec/2 (FRIZFLIE D72 RD)

$TA—Y \ AN BoME R BORiE) B
DC {14k
TLE2024C £1000
Rs =50Q Ta = 0°C~70°C +1200
TLE2024AC =750
Rs = 50Q Ta =0°C~70°C +950
. TLE2024| #1009
\ ANI1A7 2w NEE _ uv
10 Rs = 50Q Tp = —40°C~+85°C +1200
TLE2024AAl =750
Rs =500 Ta = —40°C~+85°C +950
TLE2024BM =500
Rs = 50Q Ta = —55°C~+125°C +700
TLE2024C. TLE2024AC 2
Rs =500, Ta = 0°C ~ 70°C =
aVldT | AIIATEYNEIERYZ | TLE20241, TLE2024A1 2 WVIC
k Rs = 500, Tp = —40C ~ +85°C
TLE2024BM +2
Rs = 500, Tp = -55°C ~ +125°C =
TLE2024C %0 0
Rs = 50Q Tp = 0°C~T70°C 90
TLE2024AC “ 0
Rs = 500 Ta = 0°C~70°C 90
TLE2024| %0 0
! NI AT R H - a
B E=RYNY Rg = 50Q Ta = —40C ~ +85°C 90
TLE2024Al i °
Rs = 500 Ta = —40°C~+85°C 90
TLE2024BM 4 0
Rs = 500 Ta=—55"C~+125°C 90
TLE2024C 08 °
Rs = 500 Ta = 0°C~70°C 10
TLE2024AC 05 °
Rs = 500 Ta = 0°C~70°C 10
" TLE2024I 06 °
lio ANA 72y NEi Rs = 50Q Ta = —40°C~+85°C 10 nA
= ~
TLE2024Al 05 °
Rs = 500 Ta = —40°C~+85°C 10
TLE2024BM 04 o
Rg = 500 Ta = —55°C~+125°C 10
TLE2024C % 2
Vees = $2.5V ~ +15V Ta = 0°C~70°C 93
TLE2024AC 100 s
Vees = 2.5V ~ #15V Ta = 0°C~70°C 95
TLE2024| % "2
PSRR |kt *
BIRER Vees = 2.5V ~ #15V Ta = —40°C~+85°C 93
TLE2024Al 100 "
Vees = 2.5V ~ #15V Ta = —40°C~+85°C 95
TLE2024BM 108 108
Vees = 2.5V ~ £15V Ta = -55°C~+125°C 98
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6.10 TLE2024 DERAINFM. Ve = £15V (FtX)

TA =25°C, VCC =+15V, BXO VlC = VOUT = Vcc/2 (ﬁﬂ:?ﬂﬂj@fgb ‘BEV))

RGA—H 7 ANGfH: RAME  EMEE  RKE| HAL
TLE2024C 0.4 2
RL =10kQ. Vo = +10V Ta = 0°C~70°C 0.4
TLE2024AC 0.8 4
R =10kQ., Vo =10V Ta = 0°C~70°C 0.8
TLE2024I 0.4 2
A KIGEBES A VipVv
v Gl RL = 10kQ, Vo = 10V T = —40°C~+85C 04 H
TLE2024Al 0.8 4
Ry =10kQ, Vo = +10V Ta = —40°C~+85°C 0.8
TLE2024BM 1 7
R, =10kQ. Vo = £10V Ta =-55°C~+125°C 1
TLE2024C, TLE2024AC 13.5 14
IPHIERBEL —/b~ Rg = 50Q Ta = 0°C~70°C 13.5
TLE2024C, TLE2024AC -15 -153
IPBAEFEEL —/L~ Rg = 500 Ta=0°C~70°C -15
TLE2024I, TLE2024Al 13.5 14
PBIERBEL —/L~ Rg = 50Q T =—40°C~+85°C 13.2
Vicr [RIFHA 7 PR i B \%
TLE2024I, TLE2024Al -5 153
DHABEL—L~, Rg = 500 Tp = —40°C~+85°C -15
TLE2024BM 13.5 14
MHIEFHLEL—/L~, Rg = 50Q Tp = —55°C~+125°C 13.2
TLE2024BM 15 153
MBRL—/L~ Rs = 50Q Tp =-55C~+125°C -15
TLE2024C 92 102
Vic =Vicr i/l Ta = 0°C~70°C 88
TLE2024AC 94 105
Vic =Vicr i/l Ta = 0°C~70°C 9
TLE2024I 92 102
CMRR | [t dB
IR Vic =Vicr i/ Tp = —40°C~+85°C 88
TLE2024Al 94 105
Vic =Vicr &/ Tp = —40°C~+85°C Cl)
TLE2024BM 97 108
Vic =Vicr i/l Ta = —55°C~+125°C 93
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6.10 TLE2024 DERAINFM. Ve = £15V (FtX)

Ta =25°C, Ve = £15V, BELW V¢ = Vout = Vee/2 (ﬁﬂl%ﬂﬂj@iﬁb VRD)

INTA—H T AbGf: B/ME  BREEE  BOKfE| B
Positive 13.8 141
TLE2024C 1, To=0°C ~70°C 13.7
R =10kQ £ 437 -14.1
£, Ta=0°C ~ 70°C -13.6
Positive 13.9 14.2
TLE2024AC iE, Ta =0°C ~ 70°C 13.8
R =10kQ £ 437 141
£ Ta=0°C ~ 70°C 136
Positive 13.8 141
. TLE2024 iF, Ta = —40°C ~ +85°C 13.7
V (554 H A 2 V
o B IIAA 7 R = 10kQ = 37 T
£, Ta=—-40°C ~ +85°C -13.6
Positive 13.9 14.2
TLE2024Al 1E, Tp =—-40°C ~ +85°C 13.7
R =10kQ £ 437 -14.1
£, Ta=—40°C ~ +85°C -13.6
Positive 14 14.3
TLE2024BM 1, Tp=-55°C ~ +125°C 13.8
RL=10kQ £ 137 -14.1
£, Tp = -55°C ~ +125°C 136
1050 1400
TLE2024C, TLE2024AC
Ta = 0°C~70°C 1400
1050 1400
lec EIRE TLE2024I, TLE2024Al A
Ta = —40°C~+85°C 1400
1050 1400
TLE2024BM
Tp = —55°C~+125°C 1400
AC {14k
SR A— L—h Vo =10V, G =1 0.7 Vius
TLE2024xC. TLE2024xI 19 50
f=10Hz
) TLE2024BM 19
en ATVEIE AR E nV/Hz
TLE2024xC, TLE2024] 15 30
f=1kHz
TLE2024BM 15
) ) f=0.1Hz~1Hz 0.16
ATTEIE AR pv
f=0.1Hz~10Hz 0.47
NIV AR 0.1 pANHz
GBW | virv i G=1 28 MHz
Om fik~—v 52°
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6.11 TLE2024 DEXRIVFME. Ve =5V
Ta =25°C, Vec =5V, BEWV ¢ = Vout = Veo/2 (FFIZEEIR D72 BRY)

$TA—Y \ AN BoME R BORiE) B
DC {14
TLE2024C +1100
Rs =50Q Ta = 0°C~70°C +1300
TLE2024AC +850
Rs = 50Q Ta =0°C~70°C +1050
- TLE2024| 1100
Vi ANA 72y NEIE _ v
10 Rs = 50Q Th = —40°C~+85°C +1300
TLE2024Al +850
Rs = 50Q Ta = —40°C~+85°C +1050
TLE2024BM +600
Rs = 50Q Ta = —55°C~+125°C +800
TLE2024C. TLE2024AC 2
Rs = 50Q. Ta = 0°C ~ 70°C =
AVildT | M7 MEIERYZ | TLE20241, TLE2024AI 2 WVIC
K Rs = 50Q. Ta = —40°C ~ +85°C
TLE2024BM +2
Rs = 50Q, Ta = -55°C ~ +125°C =
TLE2024C 45 70
Rs = 50Q Ta = 0°C~70°C 90
TLE2024AC 40 70
Rs =50Q Ta = 0°C~70°C 90
45 70
TLE20241
! AT X - nA
B FE{JIL RS =500 TA = _40°C~+85°C 90
TLE2024Al 40 70
Rs = 50Q Ta = —40°C~+85°C 20
TLE2024BM 35 70
Rs = 500 Ta=—55"C~+125°C 90
TLE2024C 0.6 6
Rs = 500 Ta = 0°C~70°C 10
TLE2024AC 0.5 6
Rs =500 Ta = 0°C~70°C 10
" TLE20241 0.6 6
lo AIIFH 7Ry NE Rs = 500 T 20485 1 nA
= -~
TLE2024Al 0.5 6
Rs = 500 Ta = —40°C~+85°C 10
TLE2024BM 0.4 6
Rs = 500 Ta=—55"C~+125°C 10
TLE2024IC 98 112
Vee =5V ~ 30V Ta = 0°C~70°C 93
TLE2024AC 100 15
Vee =5V ~ 30V Ta = 0°C~70°C 95
TLE2024I 98 112
PSRR |EEREL dB
IR Ve = 5V ~ 30V Ta = —40°C~+85°C 93
TLE2024Al 100 115
Vee =5V ~ 30V Ta = —40°C~+85°C 95
TLE2024BM 103 17
Vee =5V ~ 30V T =—55°C~+125°C 98
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6.11 TLE2024 DESHIRE. Voo =5V (Fi)
Ta =25°C, Vee =5V, BEWV ¢ = Vout = Veol2 (FFIZEEIR D72V BRY)

IRTA—H T AN &/AME  FREEE  RNE| B
TLE2024C 0.2 15
R = 10kQ, 1.4V < Vg <4V Th= 0°C~70°C o1
TLE2024C 03 15
RL =10kQ. 1.4V Vo <4V Ta = 0°C~70°C 0.1
TLE20241 0.2 15
ERERC Iy L

v NEFRIET A R_=10kQ. 1.4V < Vo <4V Th= 40°C+85°C o1 ViV
TLE2024Al, 03 15
RL= 10kQ, 1.4V < Vo <4V T, = —40°C~+85C 01
TLE2024BM 0.4 15
RL = 10kQ, 1.4V < Vo < 4V T = _55°C~+125°C o1
TLE2024C, TLE2024AC 35 4
PBIEBEL—/L~, Rs = 500 Ta =0°C~70°C 35
TLE2024C, TLE2024AC 0 -03
MHABEL —/L~, Rg =50Q Ta = 0°C~70°C 0
TLE20241, TLE2024Al 35 4
MBIEEREL =/~ Rs = 500 Ta = —40°C~+85°C 3.2

Vicr A8 N J) 3 e Y
TLE20241, TLE2024Al 0 -03
PEEEEL—/L~, Rs = 500 Tp = —40°C~+85°C 0
TLE2024BM 35 4
MHIEFEL—/L~, Rg = 50Q Tp = —55°C~+125°C 3.2
TLE2024BM 0o -03
HHEL—/L~ Rs = 500 Tp = —55°C~+125°C 0
TLE2024C 80 20
Vic = Vier /b, Rs = 50Q Ta = 0°C~70°C 80
TLE2024AC 82 92
Vic =Vicr 52N Rs = 50Q Ta= 0°C~70°C 82
TLE2024] 80 90

CMRR FIFEBRZS dB

e Vic = Vicr 5t/ Rs = 50Q Tp = —40°C~+85°C 80
TLE2024Al 82 92
Vic = Vicr #/), Rg = 50Q Tp = —40°C~+85°C 82
TLE2024BM 85 95
Vic = Vicr il R = 50Q Ta = -55°C~+125°C 85
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6.11 TLE2024 DESHIRE. Voo =5V (Fi)
Ta =25°C, Vee =5V, BEWV ¢ = Vout = Veol2 (FFIZEEIR D72V BRY)

NFA—H T AMRA: B/ME  BREEE  BOKfE| B
Positive 3.9 4.2
TLE2024C 1, To=0°C ~70°C 3.7
R_=10kQ £ 07 0.8
£, Ta=0°C ~70°C 0.95
Positive 3.9 4.2
TLE2024AC 1IE, Tp=0°C ~ 70°C 3.7
R_=10kQ £ 07 0.8
#.,Tao=0°C ~ 70°C 0.95
Positive 3.9 4.2
R TLE2024I 1E, Tao=-40°C ~ +85°C 3.7
e PO
Vo B IIAA 7 R, = 10kQ a 07 08 \%
A, Tp=-40°C ~ +85°C 0.95
Positive 3.9 4.2
TLE2024Al 1E, Tp =—-40°C ~ +85°C 3.7
R_=10kQ £ 07 0.8
£, Tp=-40°C ~ +85°C 0.95
Positive 3.8 43
TLE2024BM 1E, Ta=-55°C ~ +125°C 3.8
R, =10kQ £ 0.7 0.8
H, Ta=-55°C ~ +125°C 0.95
800 1200
TLE2024C, TLE2024AC
Ta=0°C~70°C 1200
800 1200
lec EIRE TLE2024I, TLE2024Al A
Ta =—-40°C~+85°C 1200
800 1200
TLE2024BM
Ta =-55°C~+125°C 1200
AC f1#%
SR Z)— L—h Vo=%10V,.G =1 0.5 V/us
TLE2024xC. TLE2024xI 21
f=10Hz
. TLE2024BM 21
eN ANIJEE /AR S nV/VHz
TLE2024xC. TLE2024xI 17
f=1kHz
TLE2024BM 17
) ) f=0.1Hz~1Hz 0.16
ATJEEIAR v
f=0.1Hz~10Hz 0.47
NI JER /AR E 0.1 pANHz
GBW |4 it G=1 7 MHz
Owm ff~—2 47°
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6.12 K JRA9451¢

V|o - Input Offset Voltage - mV

20 T T T T T T 20 T T T T T
231 Units Tested From 1 Wafer Lot 398 Amplifiers Tested From 1 Wafer Lot
Vees = 15V Vee: = £15V
16 | Ta=25°C 16 — Ta =25°C
P Package - P Package
ES ES
1 1
2 2
= 12 c 12
=) =)
s _:-|J 5 rLLL
[ [
§ . ;o -
c LJ c
g 8 I
& 2
4 J '-'l 4 J |—L
0 00 -I—’_'I 0 ,_o--I ]~|
-600 -450 -300 -150 O 150 300 450 600 -600 -400 =200 0 200 400 600
Vjo - Input Offset Voltage - pv Vo - Input Offset Voltage - uV
[ 6-1. TLE2021 AhF 7€y FEED S 6-2. TLE2022 AH1A 7 &y MEEDSH
16 T T T T T T -40 Vee: = 115V
796 Amplifiers Tested From 1 Wafer Lot cc: = =
Vees =+15V 35 Ta = 25°C
Ta = 25°C
N Package IJ-I <
e 12 c -30
< 1
1 -
) S \
= g -25
5 5
% o
S 8 t 8 -20
g @
c =3
8 g
& 1 :
4 ] 1 2 -10
_IJ )
0 0
-1 -0.5 0 05 1 -15  -10 -5 0 5 10 15

V|c - Common-Mode Input Voltage - V

Vic = Common-Mode Input Voltage - V

B 6-5. TLE2022 AFI/NA 7 REFH & REANEE & DS

6-3. TLE2024 ANhF* 7ty FBED S 6-4. TLE2021 ANNA 7 A B L AHEANBE L OB
-50 T T -60 I
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Ta - Free-Air Temperature - °C

BERHEE RPN TO RS ET,

6-31. TLE2022 EFER S BBKTEE & DBR

BRI S OMRIRRF O 7 — 213, BT /A ZDER H RO

1000

] Vege=+15V |
800

600

400

Icc - Supply Current —pA

200

Vo=0
No Load
|

0
=75 =50 =-25 0 25 50 75 100 125

Ta - Free-Air Temperature - °C
BRI B L OMEIRRE O T — 213, BT A ADER H RO
B EIRFIRL BRI N C O i A SV ET,

6-32. TLE2024 EFER L HRSITEE L DOBR

1T Vce = 215V

VCC =5V

60

40

20
Ta = 25°C

CMRR - Common-Mode Rejection Ratio - dB

0
10m 100m 1 10 100 1k 10k 100k 1M 10M
Frequency (Hz)

6-33. TLE202x RIE{ESkREL & Bk E DBR

100

Vec:= 15V
R =10 kQ
C_=30pF
Ta =25°C

I~ See Figure 4

a
[=]

Vo - Output Voltage - mV
=]

1
a
o

=100

0 20 40 60 80
t-Time - ps

6-34. KN T—C 7+ AT DIMEB NIV A SE

26 Ve =5V

R_=10 kQ
C_=30pF
Ta =25°C
2.55 [~ See Figure 4

Vo - Output Voltage - V
N
o

'
»
@

24

0 20 40 60 80
t-Time - us

6-35. RV T—7 AT DIMEB/NIVRISE

4

Vee =5V
RL =10 kQ
CL=30pF
Tp=25°C

| See Figure 1

w

I 4

Vo - Output Voltage - V
N

0 20 40 60 80
t-Time - ps

6-36. TLE2021 RNT—7 AT DOKREBES /NI RIEE
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6.12 fARAEFE (i)

4

Vec=5V
R, =10 kQ
CL =30 pF
Ta=25°C

3| seeFigure1 Tv-

Vo~ Output Voltage - V
N

0 20 40 60 80
t - Time - s

6-37. TLE2022 R)IVT =27 2 AT DKRES /I RGE

Veec:=5V
R =10 kQ
C_ =30 pF
Ta=25°C

3 | See Figure 1

¥

Vo - Output Voltage - V
N

t - Time - s

6-38. TLE2024 RNT =27 A ATDKRRT =)V NIV R ISE

15

Veer= £15V
R =10kQ
| cL=30pF

Ta=25°C
See Figure 1
5 /

Vo - Output Voltage - V
o
/

0 20 40 60 80
t-Time - ps

6-39. TLE2021 RILF—L 7 A AT DKEE /I ABE

15 T
Vo= 15V
R =10 kQ
10 |- CL=30pF
Ta =25°C /
> See Figure 1
> 5
i
£
5 0
a
]
Q /
1
=5
>o \
-10

0 20 40 60 80
t - Time - ps

6-40. TLE2022 KV —S 7 A AU DKIEE NIV A EE

15 T
Ve =+15V
RL =10 kQ
10 | CL=30pF
Ta =25°C
> See Figure 1
o 5
o
S
3 / \
5 0
g
3
Q /
1
=5
3 \
-10

t - Time - ps

6-41. TLE2024 RIVT =27 2 AT DKRES /I REE

>

£

v 05 T
S Vegs= £15V
S 04 Ta=25C
g A

g 03

]

z

5 02

o

c

= 01

c

K]

E ommquwwmm
=

w -01

<

©

& -02

2

£ -03

o

o

" -04

a

T -05

Z 0 1 2 3 4 5 6 7 8 9 10

t-Time-s

6-42.0.1Hz ~ 1Hz DE—& Y —FE—S%EMAN/ 1 XEEZH|
53
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6.12 fARAEFE (i)

>

£l

» 05

s Vegs= +15V

S 04 [— Ta=25C

g A

2 03
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Z \ | |
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g, I b
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S

g 0
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x ' R
3

& -02

£

£ -03

@

o

1 -04

£ -0s
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t-Time-s

6-43.0.1Hz ~ 10Hz DE—O YV —E—Y%lAN/ 1 XEXE %

n
=]
=)

Vecs= +15V

N
E
S Rs=20Q
|= Ta=25°C
® 160 See Figure 2
o
£
S
9 120
°
z
-]
g
= 80
c
o
©
2
3
g 40
1
- ™Y
>
0
1 10 1001 k 10k

f - Frequency - Hz

B 6-44. FHiAN / A XBE L Al & DB

0 2 4 6 8 10 12 14 16
cc:| — Supply Voltage - V

6-45. TLE2021 D=5 1 &' > #iiE L BEBE & DBI%

4 4 T T
RL =10 kQ R =10kQ
C_=30pF C_ =30 pF
N Ta=25°C N Ta =25°C
§ 3 See Figure 3 s 3 |- See Figure 3
1 1
£ £ e
£ ] //
% % //
g
2
/
o — o
£ -1 E
1 1 1 1
3 o

0 2 4 6 8 10 12 14 16
|Vcc+l = Supply Voltage - V

6-46. TLE2022 3L T TLE2024 D=5 4 ¥'Af V@R LBR

0 2 4 6 8 10 12 14 16
[Vce| - Supply Voltage - V

6-47. TLE2021 ORIA~Y— V& EEERE L DORR

EELORER
50° 55° T T
RL=10kQ R =10 kQ
C_=30pF C::=30pF
Ta =25°C Ta =25°C
48° [— See Figure 3 53 [~ See Figure 3
/ .
c
5 [ ® el
2 46 g 51°
= / f
o
: / 2 /|
T T
SPYS / | 49°
E £ /
& S
a2 / ar
40° 45°

0 2 4 6 8 10 12 14 16
|[Vcc:| - Supply Voltage - V

B 6-48. TLE2022 & UK TLE2024 fI#i< — 2> L EEEE & DBS
£
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6.12 KRBV (FeX)
* ik ® R —‘10 kQ
. ;2:;33; 3 60° \\ T:: 25c |
50 wc¢= 15V \ cc:= +15V See Figure 3
50°
= = 40
E 300 z \\
] £
§ 20 E
20°
10° 10°
0 0
0 20 40 60 80 100 0 20 40 60 80 100
C_ - Load Capacitance - pF C, - Load Capacitance - pF
6-49. TLE2021 fIH< —2 V LARB R L DR & 6-50. TLE2022 & Uf TLE2024 DRIET—S Y LERBTRED
B3R
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7.22 L1470 R

Re

Re

— VOUT
V\N

X 7-3. EIEE

Place components
Run the input traces close to device and to
as far away from each other to reduce
the supply lines parasitic errors
as possible

Veer

v J
Use a low-ESR

ceramic bypass
capacitor

e S
\
[
\
[
\
[
\
[
1
o
c
S

VOUT

Ground (GND) plane on another layer

Use low-ESR,
ceramic bypass
capacitor

7-4. RGBEDART > TEROLVAT VU b
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81 FNAR YR=}F
8.1.1 T/V1 XD B HEH

TLE202XXXXX

Channel Count:
1 = Single channel
2 = Dual channel
4 = Quad channel

A = precision
B = highest precision .
Blank = standard grade R = Large T&R
Blank = Tube

Temperature grade:
C (commercial) = 0°C to 70°C
| (industrial) = -40°C to 85°C  Package:
M (military) = -55°C to 125°C D = SOIC-8
DW =SOIC-16
FK =LCCC-20
JG = CDIP-8
J =CDIP-14
N = PDIP-14
P = PDIP-8
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TXY A ARV ALY E2E™ is a trademark of Texas Instruments.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TLE2021ACD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl - 2021AC
TLE2021ACDR Last Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2021AC
Time Buy
TLE2021ACP Active Production PDIP (P)| 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2021AC
TLE2021ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2021AC
TLE2021AID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2021Al
TLE2021AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2021Al
TLE2021AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 2021Al
TLE2021AIP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2021Al
TLE2021AIP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 TLE2021Al
TLE2021CD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl Oto 70 2021C
TLE2021CDR Last Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 2021C
Time Buy
TLE2021CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLE2021CP
TLE2021CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLE2021CP
TLE2021CPE4 Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLE2021CP
TLE2021ID Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2021l
TLE2021IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 20211
TLE2021IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 20211
TLE2021IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2021IP
TLE2021IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2021IP
TLE2021MD Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -55t0 125 2021M
TLE2021MD.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -55t0 125 2021M
TLE2021MDG4 Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM - 2021M
TLE2021MDG4.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -55t0 125 2021M
TLE2022ACD Obsolete  Production SOIC (D) | 8 - - Call TI Call Tl 0to 70 2022AC
TLE2022ACDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2022AC
TLE2022ACDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2022AC
TLE2022ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2022AC
TLE2022ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 TLE2022AC
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
TLE2022AID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2022Al
TLE2022AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2022Al
TLE2022AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2022Al
TLE2022AIP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2022Al
TLE2022AIP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2022Al
TLE2022AMD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -55t0 125 2022AM
TLE2022AMDG4 Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM - 2022AM
TLE2022AMDGA4.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-1-260C-UNLIM -551t0 125 2022AM
TLE2022AMDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55t0 125 2022AM
TLE2022AMDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to 125 2022AM
TLE2022AMDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2022AM
TLE2022AMDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 2022AM
TLE2022CD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl - 2022C
TLE2022CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 2022C
TLE2022CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 2022C
TLE2022CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2022CP
TLE2022CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2022CP
TLE2022CPE4 Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type See TLE2022CP TLE2022CP
TLE2022ID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 2022I
TLE2022IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 20221
TLE2022IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 20221
TLE2022IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type - TLE2022IP
TLE2022IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2022IP
TLE2022IPE4 Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type See TLE2022IP TLE2022IP
TLE2022MD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -551t0 125 2022M
TLE2022MDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -55to0 125 2022M
TLE2022MDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 2022M
TLE2022MDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - 2022M
TLE2022MDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -551t0 125 2022M
TLE2024ACDW Obsolete  Production SOIC (DW) | 16 - - Call Tl Call Tl - TLE2024AC
TLE2024ACDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - TLE2024AC
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https://www.ti.com/product/TLE2022/part-details/TLE2022CP
https://www.ti.com/product/TLE2022/part-details/TLE2022ID
https://www.ti.com/product/TLE2022/part-details/TLE2022IDR
https://www.ti.com/product/TLE2022/part-details/TLE2022IP
https://www.ti.com/product/TLE2022M/part-details/TLE2022MD
https://www.ti.com/product/TLE2022M/part-details/TLE2022MDR
https://www.ti.com/product/TLE2022M/part-details/TLE2022MDRG4
https://www.ti.com/product/TLE2024A/part-details/TLE2024ACDW
https://www.ti.com/product/TLE2024A/part-details/TLE2024ACDWR
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ ®)
TLE2024ACDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2024AC
TLE2024ACDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -40 to 85
TLE2024ACN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type - TLE2024ACN
TLE2024ACN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2024ACN
TLE2024AIDW Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2024Al
TLE2024AIDW.A Active Production SOIC (DW) | 16 40 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2024Al
TLE2024AIN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type - TLE2024AIN
TLE2024AIN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLE2024AIN
TLE2024BMDW Obsolete  Production SOIC (DW) | 16 - - Call Tl Call Tl -55t0 125
TLE2024BMDWG4 Obsolete  Production SOIC (DW) | 16 - - Call Tl Call Tl -55t0 125 TLE2024BM
TLE2024BMDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes Call Tl Call Tl -551t0 125 TLE2024BM
TLE2024BMDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes Call Tl Call Tl -551t0 125 TLE2024BM
TLE2024BMDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl -55t0 125
TLE2024CDW Obsolete  Production SOIC (DW) | 16 - - Call Tl Call Tl - TLE2024C
TLE2024CDWR Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM - TLE2024C
TLE2024CDWR.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM  See TLE2024CDWR TLE2024C
TLE2024CDWR.B Active Production SOIC (DW) | 16 2000 | LARGE T&R - Call Tl Call Tl See TLE2024CDWR
TLE2024CN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type - TLE2024CN
TLE2024CN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type See TLE2024CN TLE2024CN
TLE2024CNE4 Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type See TLE2024CN TLE2024CN
TLE2024I1DW Obsolete Production SOIC (DW) | 16 - - Call Tl Call Tl - TLE2024l
TLE2024IN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type - TLE2024IN
TLE2024IN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type See TLE2024IN TLE2024IN

@ 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.
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https://www.ti.com/product/TLE2024A/part-details/TLE2024ACN
https://www.ti.com/product/TLE2024A/part-details/TLE2024AIDW
https://www.ti.com/product/TLE2024A/part-details/TLE2024AIN
https://www.ti.com/product/TLE2024BM/part-details/TLE2024BMDW
https://www.ti.com/product/TLE2024BM/part-details/TLE2024BMDWR
https://www.ti.com/product/TLE2024/part-details/TLE2024CDW
https://www.ti.com/product/TLE2024/part-details/TLE2024CDWR
https://www.ti.com/product/TLE2024/part-details/TLE2024CN
https://www.ti.com/product/TLE2024/part-details/TLE2024IDW
https://www.ti.com/product/TLE2024/part-details/TLE2024IN
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088
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® | ead 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 TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl 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 TLE2021, TLE2021A, TLE2021M, TLE2022, TLE2022A, TLE2022AM, TLE2022M, TLE2024, TLE2024A, TLE2024B, TLE2024BM :
o Catalog : TLE2021, TLE2022A, TLE2022, TLE2024B

« Automotive : TLE2021-Q1, TLE2021A-Q1, TLE2021-Q1, TLE2022-Q1, TLE2022A-Q1, TLE2022A-Q1, TLE2022-Q1, TLE2024-Q1
« Enhanced Product : TLE2021-EP, TLE2021A-EP, TLE2021-EP, TLE2022-EP, TLE2022A-EP, TLE2022A-EP, TLE2022-EP, TLE2024-EP, TLE2024A-EP

o Military : TLE2021M, TLE2021AM, TLE2022M, TLE2022AM, TLE2024M, TLE2024AM, TLE2024BM

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
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http://focus.ti.com/docs/prod/folders/print/tle2024-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2024a-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2021m.html
http://focus.ti.com/docs/prod/folders/print/tle2021am.html
http://focus.ti.com/docs/prod/folders/print/tle2022m.html
http://focus.ti.com/docs/prod/folders/print/tle2022am.html
http://focus.ti.com/docs/prod/folders/print/tle2024m.html
http://focus.ti.com/docs/prod/folders/print/tle2024am.html
http://focus.ti.com/docs/prod/folders/print/tle2024bm.html
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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)
TLE2021ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2021AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2021CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2021IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022AMDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022AMDRG4 SOIC D 8 2500 330.0 12.5 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022MDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2024ACDWR SOIC DwW 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 Q1
TLE2024CDWR SOIC DwW 16 2000 330.0 16.4 10.75| 10.7 2.7 12.0 | 16.0 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)
TLE2021ACDR SOIC D 8 2500 353.0 353.0 32.0
TLE2021AIDR SoIC D 8 2500 353.0 353.0 32.0
TLE2021CDR SolIC D 8 2500 340.5 338.1 20.6
TLE2021IDR SOIC D 8 2500 353.0 353.0 32.0
TLE2022ACDR SOIC D 8 2500 353.0 353.0 32.0
TLE2022AIDR SoIC D 8 2500 353.0 353.0 32.0
TLE2022AMDR SolIC D 8 2500 350.0 350.0 43.0
TLE2022AMDRG4 SOIC D 8 2500 353.0 353.0 32.0
TLE2022CDR SOIC D 8 2500 353.0 353.0 32.0
TLE2022IDR SoIC D 8 2500 353.0 353.0 32.0
TLE2022MDR SolIC D 8 2500 350.0 350.0 43.0
TLE2024ACDWR SOIC DW 16 2000 350.0 350.0 43.0
TLE2024CDWR SOIC DW 16 2000 350.0 350.0 43.0
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TUBE
T - Tube
height L - Tubelength
> \W TTube_ __________________ I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLE2021ACP PDIP 8 50 506 13.97 11230 4.32
TLE2021ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2021AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2021AIP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2021CP P PDIP 8 50 506 13.97 11230 4.32
TLE2021CP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2021CPE4 P PDIP 8 50 506 13.97 11230 4.32
TLE2021IP P PDIP 8 50 506 13.97 11230 4.32
TLE2021IP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2021MD D SoIC 8 75 505.46 6.76 3810 4
TLE2021MD.A D SOIC 8 75 505.46 6.76 3810 4
TLE2021MDG4 D SoIC 8 75 505.46 6.76 3810 4
TLE2021MDG4.A D SOIC 8 75 505.46 6.76 3810 4
TLE2022ACP P PDIP 8 50 506 13.97 11230 4.32
TLE2022ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2022AIP P PDIP 8 50 506 13.97 11230 4.32
TLE2022AIP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2022AMDG4 D SoIC 8 75 505.46 6.76 3810 4
TLE2022AMDG4.A D SOIC 8 75 505.46 6.76 3810 4
TLE2022CP P PDIP 8 50 506 13.97 11230 4.32
TLE2022CP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2022CPE4 P PDIP 8 50 506 13.97 11230 4.32
TLE2022IP P PDIP 8 50 506 13.97 11230 4.32
TLE2022IP.A P PDIP 8 50 506 13.97 11230 4.32
TLE2022IPE4 P PDIP 8 50 506 13.97 11230 4.32
TLE2024ACN N PDIP 14 25 506 13.97 11230 4.32
TLE2024ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLE2024AIDW DW SoIC 16 40 506.98 12.7 4826 6.6
TLE2024AIDW.A DW SoIC 16 40 506.98 12.7 4826 6.6
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLE2024AIN PDIP 14 25 506 13.97 11230 4.32
TLE2024AIN.A N PDIP 14 25 506 13.97 11230 4.32
TLE2024CN N PDIP 14 25 506 13.97 11230 4.32
TLE2024CN.A N PDIP 14 25 506 13.97 11230 4.32
TLE2024CNE4 N PDIP 14 25 506 13.97 11230 4.32
TLE2024IN N PDIP 14 25 506 13.97 11230 4.32
TLE2024IN.A N PDIP 14 25 506 13.97 11230 4.32
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

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

4224780/A
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PACKAGE OUTLINE
DWOO16A SOIC - 2.65 mm max height

SOIC

PIN 1 ID
AREA
— 1ex[127]
1
]
]
10.5 —] oX
10.1
NOTE3 — ——
]
]
8 []
) ’ ° 16x 051 — L
0.31
7.6
74 T [ J0.250 [c|A[B] —={ 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4220721/A 07/2016

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 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8
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EXAMPLE BOARD LAYOUT
DWOO0O16A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

7 |
14X (1.27) ; 7 E

jﬁ
RO.05 TYP ‘

L— ©3—

©

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
L N S L \
| | ‘ |
(
J« 0.07 MAX Je 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220721/A 07/2016

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
DWOO0O16A SOIC - 2.65 mm max height

SOIC

16

N

14X (1.27) -

==
R0.05 TYP ‘
I

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220721/A 07/2016

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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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

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

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

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

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

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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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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