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5.6 TLE2021xM DESIIFE. Ve = +15V
SRS B ZERIRE T, BER Veg = 215V (ISR 7 RD)

gt - TLE2021M TLE2021BM .
RSA—F F Ak A ‘ ;
ME BBEE RKNE| RME FEE RKE
25°C 120 500 40 100
Vio ANA7 ey NEIE - pv
TR 1000 200
avio AFA7 &y NEEOTR ELREL TNV 2 2 uv/ec
ANAT L NEEORHIRY 7k @) 25°C 0.006 0.006 uV/mo
VIC =0, RS =50Q
25°C 0.2 6 0.2 6
lo AIA 72y B - nA
T 10 10
A 25°C 25 70 25 70
I AT 2B - nA
TNy 90 90
. -15  -15.3 -15  -15.3
25°C ~135 ~14 ~135 ~14
Vicr [RIFR N ) S R Rs = 50Q e I v
TIT 432 ~ 132
P 25°C 14 143 14 143
Vom+ ot - \
AT Tl 13.8 13.8
R, = 10kQ
v BB — ) 25°C 137 1441 137 144 v
oM RIS oLy | 136 136
P - 25°C 1 6.5 1 6.5
Ao | KEEED Vo= 10V, Vi
L g RL = 10kQ Ty 0.5 0.5
CMRR | FIH Vic = Vier Fe/h, 25°C 100 115 100 115 o5
[N Rs = 50Q T 96 96
B Voo = £2.5V ~ 25°C 105 120 105 120
ksvr bRzt +15V - dB
(AVec/AV o) = TN 100 100
o 25°C 200 300 200 300
lec R/ oo 300 300 WA
Vo = 0, a7 i
EULRITNE R il XN b Y ) Ve
Al ; ‘ (D 10 10 A
o |mmmRo % iadd v

M
@)

TN D% -55°C~+125°C T,

FEHEREI, Ta = 150°C T 168 K OEMEH M7 AN i@ LTRSS A A 7 By MBIEO T 7 NIESNWTEY, TL=uA & AL
T Tp = 25°C ITHMEL ., TEPEL =R ¥ —% 0.96eV L{EL TVWVET,

5.7 TLE2021M DE){EFE. Voc =+15V
FRESHZ H BZERIRIE T, BLU Ve = $15V (FHICELE DAV EY)

- _ 1 BREEM "
PRGA—H T AhGRAH: Ta® -TivA
/ME BYEE BXE
\ 25°C 0.45 0.65
SR =T P TOAL—L—h Vo =1V ~ 3V, [ 6-1 25 . Vius
ALY 0.42
v Al A /A RBIE (K 6-2 %% |f=10Hz 25°C 19 .
" i) f= 1kHz 25°C 15
VN(PP) E’ﬁyyﬁhm_yg)%;ﬂﬁkj]//r f=0.1Hz~1Hz 25°C 0.16 u\/
AR f=0.1Hz~10Hz 25°C 0.47
In A AT /A R 25°C 0.9 pA/ Az
B4 =T AR ¥ 6-3 M 25°C 1.2 MHz
Om =T FALTOMA~ =V | [ 6-3 25 25°C 46°

M

TN UE -55°C~+125°C T,
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5.8 TLE2022xM DESHIHFMHE. Vec =5V
FBESNZHRERIRE T, BEO Ve = 5V (FHIFEIR D72 RD)

TLE2022M TLE2022AM TLE2022BM
IRGA—H F AN Ta® - : Bifr
s/ME BEE mKNE| ME ERE RKE| R/ME FEE RKE
25°C 600 400 250
Vio A4 7|y NEE - WY
TNy 800 550 400
AF1A7 2y NEIEDOHR o
[ Ll 2 2 2 V/°C
Qvio FERAL TN u
ADA 72y NEIED o
BB @ Vic=0.Rg=50Q| 25°C 0.005 0.005 0.005 HV/mo
25°C 0.5 6 0.4 6 0.3 6
lo ADFH7 By MR - nA
TNy 10 10 10
B 25°C 35 70 33 70 30 70
I AT A - nA
TNy 90 90 90
25°C 0~3.5 -0.3~4 0~3.5 -0.3~4 0~3.5 -0.3~4
Vicr [R1AH A7 7B 1= it P Rs =50Q - v
Tnrry | 0~3.2 0~3.2 0~3.2
o 25°C 4 4.3 4 4.3 4 4.3
Vou High L~V )+ \Y
TNy 3.8 3.8 3.8
R, = 10kQ
25°C 0.7 0.8 0.7 0.8 0.7 0.8
VoL Low LU A E \Y
TN 0.95 0.95 0.95
= o - ~ 25°C 0.3 1.5 0.4 1.5 0.5 1.5
Avp z;fu Z/rjﬁ Vo_ 1.4V ~ 4V, ViV
CEEREL ] R = 10kQ Ty 0.1 0.1 0.1
ovrR | Vic = Vier S, | 25°C 85 100 87 102 9 105 o
SN Rs =50Q TALLY 80 82 85
EIR 25°C 100 115 103 118 105 120
ksvr Bt Ve = 5V~30V - dB
(AVec/AV o) TN 95 98 100
o 25°C 450 600 450 600 450 600
lec EIHEIT - WA
TNy 600 600 600
p N Vo = 2.5V, AT
A 0= 2.5V, M
Alcc EUNIw oyl TRV 37 37 37 pA
EE- oY (4

(1) 7L rPiE -55°C~+125°C T,
(2) IEYEfEIL, Ta = 150°C TO 168 FEFOEEF T AN L TSN A1 7 By MEED Y 7 MIHESNWTEY, 7L =y A& HEHL
T Ta = 25°C IZHMFL, iEMA L= RV ¥—% 0.96eV H{ELTWET,

5.9 TLE2022M DE{EFFE. Vec =5V
FFIZFEIR D72 NRY, T = 25°C, Ve = 5V

- BEFEM L
NTA—H T AN Ta Eifr
/ME TRIEE HAE
SR 2T AL TOAL—L—k |Vg=1V ~ 3V, [X] 6-1 & 25°C 0.5 V/us
e ST (2 6.2 2% |f=10Hz 25°C 21 -
v, zfﬂﬁkﬁ/%x It (X 6-2 2% VI
H) f=1kHz 25°C 17
I:°~7“/~t‘~7(/)%{ﬂﬁ]\jj/4’ f=0.1Hz~1Hz 25°C 0.16
Vieer) XEIE - " Y
e f=0.1Hz~10Hz 25°C 0.47
In AT /A R EBR 25°C 0.1 pA/ Hz
B4 =T AR 6-3 =5 25°C 1.7 MHz
Pm =TS A TOMA~—T X 6-3 25 25°C 47°
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5.10 TLE2022xM DESHI4FE, Ve = £15V
SRS B ZERIRE T, BER Veg = 215V (ISR 7 RD)

TLE2022M TLE2022AM TLE2022BM
PRTA—H T AR Ta® - - Bify
®/ME BEE EKNE| RME BBEE BRKE| RME BEE RKE
25°C 150 500 120 300 70 150
Vio ANA 7'y NEIE - pv
LY 700 450 300
apo | APATEYMEEORR TrLLy 2 2 2 WVFrC
=3
ANA7 vy NEBED Vie=0 o
et Rf= > 25°C 0.006 0.006 0.006 uV/mo
25°C 0.5 6 0.4 6 0.3 6
lo ADF7 &y MR - nA
Ty 10 10 10
B 25°C 35 70 33 70 30 70
) A1 T 2 - nA
TNy 90 90 90
. 15  -153 -15 -153 15 -153
2°C | 435 ~14 ~135 ~14 ~135 ~14
Vicr [1AH A7 7B - it P Rs =50Q v
L -15 -15 -15
IV 432 ~132 ~132
. 25°C 14 143 14 143 14 143
Vowm+ ﬁﬁFt ?Hjjj v
WAL Tnrey| 139 13.9 13.9
R, = 10kQ
B — ) 25°C 137 141 437 -14.1 137 141
Vowm- N - \
GIEAA 7 Ty | 136 -13.6 136
Avo Kig B8 Vo = £10V, 25°C 0.8 4 1 7 15 10 Vi
AR RL=10kQ TALLY 0.8 1 15
_ Vic = Vicr i 25°C 95 106 97 109 100 112
[FIFH
CMRR ! ™ dB
PRt Re = 500 TRy 91 93 96
EIE _ _ | 25°¢ 100 115 103 118 105 120
ksvr FRZ :-/?50 v 2.5V - dB
(AVce/AVio) = TR 95 98 100
| I 25°C 550 700 550 700 ss0 700/
Y H
ce R Ty 700 700 700
— Vo =0, #EATR
L 0= 0. A
Al EX NN oY) IRV 60 60 60 pA
RO

M
)

TN UNE -55°C~+125°C T,
FRYEEIT, Ta = 150°C T 168 KD ENEFF 7 Azl L CRUIS I A A7 By MEIED T 7 MI SN TERY, 7L =r ARz AL

T Ta = 25°C {[ZHMFL EHE =RV F—% 0.96eV LAEL TWET,

5.11 TLE2022M DE)EFFE. Ve = 15V

FEESN/ZA MZERIRE T, BELD Vg = 15V (FRIZELIR D72 ERY)

o= = ; HEFEM .
PRTA—F TR Ta Bify
Fe/ME TRYE(E BRI
] 25°C 0.45 0.65
SR 2=F4 AL TDAL—L—k |Vo=1V ~ 3V, [X 6-1 & Vius
TNy 0.4
st ZEIE (K 6-2 2% |T=10Hz 25°C 19 -
v, S NS AR EIE (K] 6-2 %5 VI
i) f=1kHz 25°C 15
v, By ——spifiA S s |f= 0. 1Hz~1Hz 25°C 0.16 v
N(PP) REE ~ " M
LS f=0.1Hz~10Hz 25°C 0.47
In SR AT A R 25°C 0.1 pA/ Hz
B4 =T AR 6-3 =% 25°C 2.8 MHz
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FRESNIZ A HZERIRE T, BLW Ve = 215V (FRIZRRIR D72V RY)

WIA—F

T ARGAF

Ta M

BEREM
BifT

R/ IMA

BAEE BRI

Pm

|2=71 7t cofiii~—vr

6-3 &M

25°C

52°

(1)

T UE -55°C~+125°C T,

10
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5.12 TLE2024xM DETHI4FME. Ve =5V
FBESNZHRERIRE T, BEO Ve = 5V (FHIFEIR D72 RD)

TLE2024M TLE2024AM TLE2024BM
IRGA—H F AN Ta® - : Bify
s/ME BEE mKNE| ME ERE RKE| R/ME FEE RKE
25°C 1100 850 600
Vio ANA 72 NEE - pv
TNy 1300 1050 800
ANA 72y NEIEOIR o
[ Lo 2 2 2 V/°C
Qyio R TNy M
ANIA 7y NEIED o
ERRITE @ Vic=0.Rg=50Q| 25°C 0.005 0.005 0.005 HV/mo
25°C 0.6 6 0.5 6 04 6
lo ADFH7 By MR - nA
TNy 10 10 10
B 25°C 45 70 40 70 35 70
Is AT A - nA
TNy 90 90 90
25°C 0~3.5 -0.3~4 0~3.5 -0.3~4 0~3.5 -0.3~4
Vicr [R1AH A7 7B 1= it P Rs =50Q - v
Tnrry | 0~3.2 0~3.2 0~3.2
o 25°C 3.9 4.2 3.9 4.2 4 4.3
Vou High L~V )+ \Y
TNy 3.7 3.7 3.8
R, = 10kQ
25°C 0.7 0.8 0.7 0.8 0.7 0.8
VoL Low LU A E \Y
TN 0.95 0.95 0.95
= o - ~ 25°C 0.2 1.5 0.3 1.5 0.4 1.5
Avp z;fu ZZ‘;@ Vo_ 1.4V ~ 4V, ViV
CEEREL ] R = 10kQ Ty 0.1 0.1 0.1
CMRR GhE Vic = Vicr /N 25°C 80 90 82 92 85 95 4B
SN Rs =50Q TALLY 80 82 85
EIR 25°C 98 112 100 115 103 17
ksvr Bt Ve = 5V~30V - dB
(AVec/AV o) TN 93 95 98
o 25°C 800 1200 800 1200 800 1200
lcc EIRE - pA
TNy 1200 1200 1200
p N Vo = 2.5V, AT
R G 0= 25V, MR
Alcc EUNIw oyl TRV 50 50 50 pA
EE- oY (4
(1) ALVt -55°C~+125°C T,

@)

T Ta = 25°C IZHMFL TEHE =RV F—% 0.96eV LAEL TWET,

5.13 TLE2024M DEMERFE. Ve =5V
FFIZFEIR D72 NRY, T = 25°C, Ve = 5V

FEHEREI, Ta = 150°C TO 168 K OEMEH 7T AN i@ LTRSS A A 7 By MBIEO T 7 NIESNWTEY, TL=uA X &M AL

- - BRHEM "
IRGA—H T AR Ta Eifr
F/ME TRIEE BARE
SR =T A TDAL—L—k  [Vg=1V ~ 3V, [¥ 6-1 25 25°C 0.5 Vips
st REIE (4] 6-2 4% f=10Hz| 25°C 21 -
v, HAMATI/AREBIE (K 6-2 5 VI
i) f=1kHz 25°C 17
Py —— A S s | f=0.1Hz~1Hz 25°C 0.16
Viep) XEIE ; nY
LS f=0.1Hz~10Hz 25°C 0.47
In LA AT A R 25°C 0.1 pA/ Hz
B4 =T AR 6-3 =& 25°C 17 MHz
Pm =TS A TOMA~—T X 6-3 25 25°C 47°
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5.14 TLE2024xM DESHIFME, Ve = £15V
SRS B ZERIRE T, BER Veg = 215V (ISR 7 RD)

TLE2024M TLE2024AM TLE2024BM
PRTA—H T AR Ta® - - Bify
®/ME BEE EKNE| RME BBEE BRKE| RME BEE RKE
25°C 1000 750 500
Vio ANA 7'y NEIE - pv
LY 1200 950 700
apo | APATEYMEEORR TrLLy 2 2 2 WVFrC
=3
ANA7 vy NEBED Vie=0 o
et Rf= > 25°C 0.006 0.006 0.006 uV/mo
25°C 0.6 6 0.5 6 0.4 6
lo ADF7 &y MR - nA
Ty 10 10 10
B 25°C 50 70 45 70 40 70
) A1 T 2 - nA
TNy 90 90 90
. 15  -153 -15 -153 15 -153
2°C | 435 ~14 ~135 ~14 ~135 ~14
Vicr [1AH A7 7B - it P Rs =50Q v
L -15 -15 -15
IV 432 ~132 ~132
. 25°C 138 14.1 139 142 14 143
Vowm+ ﬁﬁFt ?Hjjj \
WAL ey | 137 13.7 13.8
R, = 10kQ
B — ) 25°C 137 141 437 -14.1 137 141
Vowm- N - \
GIEAA 7 Ty | 136 -13.6 136
Avo INCRr ) Vo = +10V, 25°C 0.4 2 0.8 4 1 7 Vv
AR RL =10kQ TNl 0.4 0.8 1
_ Vic = Vicr it 25°C 92 102 94 105 97 108
[FIFH
CMRR ! ™ dB
PRt Re = 500 TRy 88 90 93
EIE _ _ | 25°¢ 08 112 100 115 103 117
ksvr FRZ :-/?50 v 2.5V - dB
(AVec/AVio) = TN 93 95 98
| I 25°C 1050 1400 1050 1400 1050 1400]
GERSERD H
ce R Ty 1400 1400 1400
— Vo =0, #EATR
L 0= 0. A
Al EX NN oY) IRV 85 85 85 pA
B

(1) ZALU VT 55°C~+125°CT,
(2) FEYEEIL, Ta = 150°C TO 168 KEFOEEF T AN B L TBIRIISN I AT A7 By MEIEDOT 7NN TEY, 7L = AXEf AL
T Ta = 25°C IHMAEL, IHHEALT 3L —% 0.96eV E{TEL TVET,

5.15 TLE2024M DENMERFE. Ve = +15V
SRS 2SRRI T, BER Veg = 215V (IS RE 7 RD)

- _ , BERFEM i
RIA—G FARRLE Ta® Bifir
B/ ME R RAME
25°C 0.45 0.7
SR 2=F4 AL TDAL—L—k |Vo=1V ~ 3V, [X 6-1 & Vius
TN 0.42
S ZEIE (K 6-2 % |T=10Hz 25°C 19 .
v, zfﬂﬁ)\jju/\ It (X 6-2 2% VI
) f=1kHz 25°C 15
I:°~7“/~t‘~7(/)%{ﬂﬁ]\jj/4’ f=0.1Hz~1Hz 25°C 0.16
VNPP) XTI - - pv
v f=0.1Hz~10Hz 25°C 0.47
In AN /A X 25°C 0.1 pA/ Hz
B4 =T AR 6-3 &M 25°C 2.8 MHz
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FRESNIZ A HZERIRE T, BLW Ve = 215V (FRIZRRIR D72V RY)

WIA—F

T ARGAF

Ta M

BEREM
BifT

R/ IMA

BAEE BRI

Pm

|2=71 7t cofiii~—vr

6-3 &M

25°C

52°

(1)

T UE -55°C~+125°C T,
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5.16 X =RAI4FE
xK51.57—H
X
Vio ASF 7y NEF FUANE 2— gy 4-1 ~ 4-3
. N FIFEE—R A EEE
| N Ei o ~ 4—
B ANTIRAT ZAEG B i SRR L 00 B 4-4 ~ 4-9
I AJ1ER LB N EEDOBR 4-10
. L e
V, e — = & —11 ~4-
oM BRE— BT B — 4-11 ~ 4-14
. . - High L~V 71 &
V, High L~ L H BT ; o 4-15 ~ 4-17
o igh L/t BT e
. - Low L~ J17E
V LUV )RR o —18, 4—
oL Low L~ L /5 7E) L AR oo B 4-18. 4-19
Vo(rp) BkE—ry—t—2 M NEE JE ke DRI 4-20. 4-21
A KIGHOZEB BT BB IO 7 JEHEx L DO RAtR 4-22
e KA BB 4 E1 15 C o JE TR EE 0 B 4-23 ~ 425
- S LR EEE
ke % ey — ~ 4—
los FAE B 1 Hy S R DR 4-26 ~ 4-33
LRSS
S EE s — ~ 4—
lec IR B TR DRR 4-34 ~4-39
CMRR [FIFABR 2t JE I F e o B 4-40 ~ 4-42
SR A— L—h H B AU T O SR IR L ORI 4-43 ~ 4-45
FRITF =T 3T O IME B L AL 4-46., 4-47
RNT =T 7507 DKRIG B OVAIRE 4-48 ~ 4-53
. . 0.1Hz ~ 1Hz
o - 54 4
VNPP) v —7Y—b— I DEA AT A X E T 0.1Hz ~ 10Hz 4-54.4-55
Vi AT A R BT SR HR D RAGR 4-56
NN - LR E R
= I = —57 ~ 4—
B =T AW 1 e 0o B 4-57 ~ 4-60
LEIREEE
Pm MR~ — AT L 4-61 ~ 4-66
IRIREE & DRAR
I s JE e $ o R 4-22
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5.16 fARAVEFE (i)

20 T T T T T T
231 Units Tested From 1 Wafer Lot
Vees = #15V

16 | Ta=25°C
P Package [-

12

-1

Percentage of Units - %

8 ’J -
4 —

I

A

1

0
-600 -450 -300 -150 O 150 300 450 600
Vjo - Input Offset Voltage - pv

5-1. TLE2021xM AhA 7 &y FEED S

20 T T T T T
398 Amplifiers Tested From 1 Wafer Lot
Veg: = 15V

16 |— Ta =25°C
P Package

12

R
RN
il L

0
-600 -400 -200 0 200 400 600
Vo - Input Offset Voltage - uV

Percentage of Units = %

X 5-2. TLE2022xM Ah#* 7y FMEEDSH

16 T T T T T T
796 Amplifiers Tested From 1 Wafer Lot
Veg+ =15V
Ta=25°C
N Package IJ-I
2 12
1
2
c
=]
s
© 8 =
o
s
c
@
: 1
d}
o
4 ] |

-1 -0.5 0 0.5

V|o - Input Offset Voltage - mV

5-3. TLE2024xM Ah#* 7ty FEEDSH

Vee: = 15V
T = 25°C

|- Input Bias Current - nA
1
N
o

-15 -10 -5 0 5 10 15
V|c - Common-Mode Input Voltage - V

F 5-4. TLE2021xM AQNA 7 A Bift L RBANBE L DB

Ta=25°C

T T
Vecs = 15V

1)g - Input Bias Current - nA
)
w
o

-15 -10 -5 0 5

Vic = Common-Mode Input Voltage - V

15

5-5. TLE2022xM A11/8A 7 A B L AHANEE & DRR

-60 ‘

Vee: =+15V
Ta = 25°C

g - Input Bias Current — nA
1
S
o

-15 =10 -5 0 5 10 15
Vic = Common-Mode Input Voltage - V

5-6. TLE2024xM AN/\A 7 A BFt L AHEANEBE L DRFR
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5.16 fARAVEFE (i)

-35
N Vee: = #15V
Vo=0
-0 Vie=0 [ |
<
<
I =25 \
§ \
S 20
o
» \
K
T
3
Qo
£
1 -
W 10
-5

0
=75 -50 -25 0 25 50 75 100 125
Ta - Free-Air Temperature - °C

BRI S OMRIRRF O 7 — 213, BT /A ZDER H RO
BERHEE RPN TO RS ET,

5-7. TLE2021xM AH1/8A 7 AEHR & HAKKEE L DBk

=50 T T T
Vees = #15V
Vo=0

-45 Vic=0

1) — Input Bias Current = nA

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,

5-8. TLE2022xM AH/8A 7 A EFi & HHTREE L DBR

-60 : :
Vee:=+15V
Vo=0
Vic=0
T -0
! ~N
] \
e
5 \
o
g -40
(1]
£ I~
'
o -3
-20

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

Ta - Free-Air Temperature - °C
EL RIS L OMEIRRF D 7 — 23, BFET /S A ADEHR B H D
EERFRE RN CORBEHSNET,

5-9. TLE2024xM AHQ/NA 7 A B & HAKFERE & D3R

Vec: = £15V

09f— Vic=0
Ta=25°C

I
0.8 I
I
I
I

0.7

0.6

0.5

0.4

I - Input Current - mA

0.3

0.2

0.1

(]
0 01 02 03 04 05 06 07 08 09 1
|Vipl - Differential Input Voltage - V

5-10. AHBALERAHNEE & OB

16 T
g Vees = 15V
[P == Ta=25°C
L \\
©
5 12
3 \ Vo " \
3
2 10
3 v
S v |
g 8 \
o
£
5 6
E \ \
x
©
= 4
1
3, \ \
E \ \
0

0 2 4 6 8 10
lo — Output Current - mA

5-11. TLE2021xM BAB E—s HHhEE & HHEFH & DR

16 ‘ ‘
Vees = #15V
Ta=25°C

14 \ \

12
Vom- \

10

IVom| - Maximum Peak Output Voltage - V

0 2 4 6 8 10 12 14
|lo| = Output Current - mA

5-12. TLE2022xM e KE E—s HAERE & HAER L OBR
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5.16 fARAVEFE (i)

16 T T
14 \
12

10

Vece=+15V
Tp=25°C

Vom — Maximum Peak Output Voltage - V

0 2 4 6 8 10 12 14
lo — Output Current - mA

5-13. TLE2024xM B KB E— o HHEE L HAEFR & DBFR

15
>
1
§ 14.5 v
= oM+ L —
S R __>
z | —
3
3 Vowm-
5
8 135
£
3
E
%13
©
=
LN Veg: = 15V
5 125 [ R.=10k0
> Ta=25°C
12 | |

=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,

B 5-14. BAE— 9 WHEBE & B HTTRE & OB

5 | T
Vec =5V
Ta=25°C

3 A\

VoH - High-Level Output Voltage - V

| \
0

0 -1 -2 -3 -4 -5 -6 -7
loy — High-Level Output Current - mA

5-15. TLE2021xM High L XJLIHABE & High VARV AEGR

5 T
Vec=5V
Ta = 25°C

3 N\
2 \

VoH - High-Level Output Voltage - V

0 -2 -4 -6 -8 -10
lon — High-Level Output Current - mA

5-16. TLE2022xM 3 & TX TLE2024xM @ High L RJLHHBE

=75 =50 =25 0 25 50 75 100 125
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5-27. TLE2022xM ¥ & Uf TLE2024xM $Eik it h Bt & BREE

DBk
15 I I 12 I
Vo=0 Ta=25°C

< Ta=25C g A

1 10 : 8

k3 2 V|p = =100 mV
£ £ Vo=Vcc

3 5 Vip=-100mV — 3 4

g 2

S o S o

3 3

£ 5 £ 4

V_S) % Vip = 100 mV

— =

/ ~__| Vip=100mv ; ~— Vo=0

n -10 — » -8
o I o —

C ~—_
15 —
- -12
2 4 6 8 10 12 14 16 0 5 10 15 20 25 20

Vcc - Supply Voltage - V

5-28. TLE2021xM G hEREBREE & DBR

Vcc — Supply Voltage - V

5-29. TLE2022xM & & U TLE2024xM SN EFR & EHEET
DR

DM
15 I 8 T
< Ta=25°C Vee =%
< 6
E 10 E
1
= Vip =-100 mV ‘IE Vip =-100 mV
£ Vo =Vcc g 4 Vo=5V
2
o 5 3 f—
H I e, e 5 2
- Qo
2 £
9 0 8 0
£ 3
5] 5 -2
TR S
2 :
£
2 Vip =100 mV s J Vip =100 mV
tf — Vo=0 w -4 Vo=0
] -10 '
£ T S ¢
\ - \
-15
0 5 10 15 20 25 30 -8

=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
I ERHR RN TO RSN ET,

5-30. TLE2021xM E#& L A ER & BB RTEE & DBk

Copyright © 2025 Texas Instruments Incorporated

BEHIP TS 71— P32 (DR GPpE) 227 19

Product Folder Links: TLE2021AM TLE2021B TLE2021M-MIL TLE2022AM-MIL TLE2022BM TLE2022M-MIL TLE2024AM TLE2024BM-MIL
TLE2024M

English Data Sheet: SLOS191


https://www.ti.com/jp
https://www.ti.com/product/jp/tle2021am?qgpn=tle2021am
https://www.ti.com/product/jp/tle2021b?qgpn=tle2021b
https://www.ti.com/product/jp/tle2021m-mil?qgpn=tle2021m-mil
https://www.ti.com/product/jp/tle2022am-mil?qgpn=tle2022am-mil
https://www.ti.com/product/jp/tle2022bm?qgpn=tle2022bm
https://www.ti.com/product/jp/tle2022m-mil?qgpn=tle2022m-mil
https://www.ti.com/product/jp/tle2024am?qgpn=tle2024am
https://www.ti.com/product/jp/tle2024bm-mil?qgpn=tle2024bm-mil
https://www.ti.com/product/jp/tle2024m?qgpn=tle2024m
https://www.ti.com/jp/lit/pdf/JAJSUP8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUP8E&partnum=TLE2021AM
https://www.ti.com/product/jp/tle2021am?qgpn=tle2021am
https://www.ti.com/product/jp/tle2021b?qgpn=tle2021b
https://www.ti.com/product/jp/tle2021m-mil?qgpn=tle2021m-mil
https://www.ti.com/product/jp/tle2022am-mil?qgpn=tle2022am-mil
https://www.ti.com/product/jp/tle2022bm?qgpn=tle2022bm
https://www.ti.com/product/jp/tle2022m-mil?qgpn=tle2022m-mil
https://www.ti.com/product/jp/tle2024am?qgpn=tle2024am
https://www.ti.com/product/jp/tle2024bm-mil?qgpn=tle2024bm-mil
https://www.ti.com/product/jp/tle2024m?qgpn=tle2024m
https://www.ti.com/lit/pdf/SLOS191

TLE2021AM, TLE2021B, TLE2021M-MIL
TLE2022AM-MIL, TLE2022BM, TLE2022M-MIL

TLE2024AM, TLE2024BM-MIL, TLE2024M
JAJSUPSE — FEBRUARY 1997 — REVISED JULY 2025

I

TeExXAS
INSTRUMENTS

www.ti.com/ja-jp

5.16 fARAVEFE (i)

6 T T T T T
< Vec=5V Vip =-100 mV
E 4 Vo=5V
1
3 2 =
5
o
s 0
Qo
s
S -2
E
g
o -4
£
2 h Vip =100 mV
» -6 D= m
' \ Vo=0
©

\\
-10
-75 -50 -25 0 25 50 75 100 125

Ta - Free-Air Temperature -°C
RIS LOMRIRRF D7 — &%, ZFET /A ADER B D
I ERHE RN TORBEHINET,
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2 ﬁ
> -~
s 06
> // —
° Vee=5V
“ 04
14
7]
0.2
R =20 kQ
C_=30pF
See Figure 1
I |

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

Ta - Free-Air Temperature - °C
EL RIS L OMEIRRF D 7 — 23, BFET /S A ADEHR B H D
EERFRE RN CORBEHSNET,

5-45. TLE2024xM RJ)L— L — b & B HETURE & DBIR

100 e = 15V

R =10 kQ
C_=30pF
Ta =25°C
50 |- See Figure 4

Vo - Output Voltage - mV
=]

-100
0 20 40 60 80

t-Time - ps

5-46. KIVT—L 7 FATDIMEB NIV R ISE

26 [Vec=5V

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

Vo - Output Voltage - V
N
o

245

24
0 20 40 60 80

t-Time - us

5-47. RWFT—27 AT DIMES /NI RISE

4
Vec =5V
RL =10 kQ
CL =30 pF
Ta = 25°C

| See Figure 1 [’

=

w

Vo - Output Voltage - V
N

0 20 40 60 80
t—Time - us
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5.16 fARAVEFE (i)

4

Vec=5V
R =10 kQ
CL =30 pF
Ta = 25°C

3| See Figure1 Tc‘

Vo~ Output Voltage - V
N

0 20 40 60 80
t-Time - s

5-49. TLE2022xM RILT—2 7 # O DKET /IR EE

Vec:=5V
R =10 kQ
CL=30pF
Ta=25°C

3 | See Figure 1 7Tﬁ

Vo - Output Voltage - V
N

t-Time - ps

5-50. TLE2024xM RIVTF =7 A AT DKRYT =V NIV RIEE

15

Vec:= £15V
R, =10 kQ

C_=30pF
10—t p

Ta=25C
See Figure 1
5

>
1
o
o
s
2 /
5 0
£
=3
o \
1
-5
-10 \J
-15

0 20 40 60 80
t-Time - us

5-51. TLE2021xM R)LFT—L 7 + AT DKEB /NI A BE

15 T

Veg+= 15V
RL =10 kQ
10 |- CL=30pF
Ta = 25°C /
> See Figure 1
o 5
[=2]
S
2 / \
] 0
[N
]
o /
1
-5
L
-10
-15
0 20 40 60 80
t-Time - us

5-52. TLE2022xM K)VF—S 7 A AT DKEE NIV A BE

15 T

Vec:=%15V
R =10 kQ
10 | CL=30pF

Ta = 25°C
See Figure 1

-5

Vo - Output Voltage - V
o

0 20 40 60 80
t-Time - ys

5-53. TLE2024xM RILT— 7 # O DKES /IR IEE
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s 05 T
) Veei= 15V
S 04 Ta=25C
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w -0.1

x

©

& -02
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z -03
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o

T\ -0.4

o
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5-54.0.1Hz ~ 1Hz DE—o YV —E—-S%ElAN/ 1 XERE

Copyright © 2025 Texas Instruments Incorporated

BT 57— R (DB B G 235 23

Product Folder Links: TLE2021AM TLE2021B TLE2021M-MIL TLE2022AM-MIL TLE2022BM TLE2022M-MIL TLE2024AM TLE2024BM-MIL
TLE2024M

English Data Sheet: SLOS191


https://www.ti.com/jp
https://www.ti.com/product/jp/tle2021am?qgpn=tle2021am
https://www.ti.com/product/jp/tle2021b?qgpn=tle2021b
https://www.ti.com/product/jp/tle2021m-mil?qgpn=tle2021m-mil
https://www.ti.com/product/jp/tle2022am-mil?qgpn=tle2022am-mil
https://www.ti.com/product/jp/tle2022bm?qgpn=tle2022bm
https://www.ti.com/product/jp/tle2022m-mil?qgpn=tle2022m-mil
https://www.ti.com/product/jp/tle2024am?qgpn=tle2024am
https://www.ti.com/product/jp/tle2024bm-mil?qgpn=tle2024bm-mil
https://www.ti.com/product/jp/tle2024m?qgpn=tle2024m
https://www.ti.com/jp/lit/pdf/JAJSUP8
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUP8E&partnum=TLE2021AM
https://www.ti.com/product/jp/tle2021am?qgpn=tle2021am
https://www.ti.com/product/jp/tle2021b?qgpn=tle2021b
https://www.ti.com/product/jp/tle2021m-mil?qgpn=tle2021m-mil
https://www.ti.com/product/jp/tle2022am-mil?qgpn=tle2022am-mil
https://www.ti.com/product/jp/tle2022bm?qgpn=tle2022bm
https://www.ti.com/product/jp/tle2022m-mil?qgpn=tle2022m-mil
https://www.ti.com/product/jp/tle2024am?qgpn=tle2024am
https://www.ti.com/product/jp/tle2024bm-mil?qgpn=tle2024bm-mil
https://www.ti.com/product/jp/tle2024m?qgpn=tle2024m
https://www.ti.com/lit/pdf/SLOS191

TLE2021AM, TLE2021B, TLE2021M-MIL
TLE2022AM-MIL, TLE2022BM, TLE2022M-MIL

TLE2024AM, TLE2024BM-MIL, TLE2024M
JAJSUPSE — FEBRUARY 1997 — REVISED JULY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.16 fARAVEFE (i)

>
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s 05

& Vee:= +15V

S 04 [— Tp=25C
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t-Time-s

5-55.0.1Hz ~ 10Hz DE—o VY —E—-Y%&lAN /14 XBE

N 200 e
|§ Vec:= 15V
s Rs=200Q
: Ta=25°C
" 160 See Figure 2
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8
2
$ 120
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5
3
- 80
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©
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o 40
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c il
>
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1 10 1001 k 10k

f - Frequency - Hz

B 5-56. FfliAN / A XEBE L Eil# & DBk

4

RL=10kQ
C_=30pF
N Ta=25°C
§ 3 See Figure 3
1
£
=2
3
=]
c
3
< —]
s L —
Q /
2 L —T
£ —
=]
1 1
o

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

5-57. TLE2021xM D=5 4 ¥4 v #iRig s BEEE - OBF

4 T T

R =10 kQ

CL=30pF
N Ta =25°C
= 3 |- See Figure 3
1
£ —
g //
_§ //
©
o 2
c
‘© /
Q
2
€
=]
1 1
o

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

5-58. TLE2022xM KU TLE2024xM D1=F 1 44 HiEE

0
-75 -50 -25 0 25 50 75 100 125
Ta - Free-Air Temperature - °C
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5-59. TLE2021xM D=5« ¥4 V#EigE BAKREE LD
B8R

LERERELORR
4 R. =10 kQ ¢ ‘ ‘
N R =10 kQ
CL=30pF \ Ci =30 pF
8 L p!
N See Figure 3 2 \ See Figure 3
=
N 3 SN
£
£ \ 3 \
3 \ v 15V H Vocs =215V N
=+ °
E \ cct § , ‘\ \
2 c
£ < 3 I~
©
‘3. \\ \\ ?_.‘ Vec=5V \\\
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) Vee=5V ~— @
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=75 -50 -25 0 25 50 75 100 125
Ta — Free-Air Temperature - °C
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5.16 fARAVEFE (i)

50°

48°

46°

44°

®m~- Phase Margin

42°

40°

RL =10 kQ
C_=30pF
Ta =25°C
— See Figure 3

/

0

2

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

5-61. TLE2021xM DAIE<T— 2 L EBREFE S OB

55°

53°

¢m - Phase Margin

47°

45°

51°

49°

T T
R =10 kQ
CL =30 pF
| Ta=25°C
See Figure 3
/’—_
L~
0 2 4 6 8 10 12 14 16

[Vcc:| - Supply Voltage = V

5-62. TLE2022xM KT TLE2024xM DA< —2 2 LEIRE

5-63. TLE2021xM fIiv — > L AR R L DR

EEDBR
60° RL=10kQ 70° ‘
Ta =30 pF \ R =10 kQ
See Figure 3 60° [N Ta=25°C
50° = +15V See Figure 3
\vcc+ = +15V cex™ =
o \
£ 40° £ =
g Vee =5V \\\ g Vee=sV ——
= \ s 40°
% 30° z |
2 T 30
1 1
E 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
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5.16 AR (i)
50° R, =10 kQ 54°
C, =30 pF
48° [~ See Figure 3 52° —
Ve = £15V / Veg: = #15V I
S \
46° v 50° ,
B /
[} ° S o
% 44 y 4 % 48 |
- Vec=5V
_f:'G — g ~— cc
o 42° v sV —~ o 46°
! cc= ~—— !
40° 44
RL =10 kQ
38° 420 | CL=30pF
See Figure 3
. [ |

=75 =50 -25 0 25 50 75 100 125
Ta - Free-Air Temperature - °C

BRI S OMRIRRF O 7 — 213, BT /A ZDER H RO
BERHEE RPN TO RS ET,

5-65. TLE2021xM i< —< > & HHASTUAE & DB

40
=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
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6 /85 A — & AIEFR

20 kQ
5V
Vo
Vi +
30 pF 20 kQ

(see Note A)

(a) SINGLE SUPPLY
A, CLITIHREOEENEGENET,

20 kQ
15V
Vo
v, —+
-15V
30 pF 20 kQ

(see Note A)

(b) SPLIT SUPPLY

®6-1. RJb— L— b TR MEK

2kQ
5V
200
25V % —e—— Vo
+
200

(a) SINGLE SUPPLY

K 6-2. /A XEETR FEIRE

10 kQ
5V
100 Q
V| —n—e -
Vo
25V +
30 pF < 10 kQ

(see Note A)

(a) SINGLE SUPPLY
A, CLICIIREDEEBNEGENET,

2kQ
15V
—e— Vo
-15V
20Q 20 Q
(b) SPLIT SUPPLY
10 kQ
15V
—— N4
100Q Vo
-15V
30 pF —~ 10 kQ

(see Note A)

(b) SPLIT SUPPLY

K 6-3. 1=F 4 7A RS LB T—2 07X MEE
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15V
\ +
OA
-15V
= 30 pF 10 kQ 30 pF 10 kQ
(see Note A) (see Note A)
(a) SINGLE SUPPLY (b) SPLIT SUPPLY

A, CLICIIBHOKBENEGENET,
6-4. IMEENINVRIEET A FEIRE

6.1 Z4E(E
ZOF =B — MRS COBERENE 1L, T3, R/3T A—ZPERED SEIIE (50% B AL R) #ELTOET,
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.SUBCKT TLE2021 12345

c111126.244E 112

c26713.4E 112

c387010.64E 19

cpsr858615.9E 19

dcm+8182dx

dem!  8381dx

dc553dx

de545dx

dIip9091dx

din9290dx

dp43dx

ecmr8499(2 99) 1

egnd990poly(2) (3,0) (4,0)0.5.5
epsr850poly(1) (3,4) 1 60E! 6 2.0E! 6
ense892poly(1) (88,0) 120E 16 1
fb799poly(6) vb vc ve vip vin vpsr 0 547.3E6
+ ! 50E7 50E7 50E7 ! 50E7 547E6

ga6011 12 188.5E 16
gcm0610 99 335.2E 112
gpsr8586(85,86) 100E 16
grc1411(4,11) 1.885E 14
grc2412(4,12) 1.885E 14
gre11310(13,10) 6.82E 14
gre21410(14,10) 6.82E 14
hlim900viim 1k

hcmr801poly(2) vem+ vem ' 01E2 1E2
irp34185E 16
iee310dc 15.67E 16
ii0202E 19
i18801E 121
q1118913 gx
2128014 gx
R269100.0E3
rcm 84811K
ree109914.76E6
rn18702.55E8
rn2878811.67E3
ro18562
ro279963
vem+829913.3
vem! 8399
vb90dc 0
vc353dc 1.300
ve544dc 1.500
vlim78dc 0
vip910dc 3.600
vin092dc 3.600
vpsr086dc 0
.model dx d(is=800.0E! 18)
.model gx pnp(is=800.0E! 18 bf=270)
.ends

114.6

8-4. TLE2021xM AKRAJL =& OETI

.SUBCKT TLE2022 12345

c11112 6.814E 112

€26720.00E 112

dc553 dx

de545 dx

dlp9091 dx

dIin9290 dx

dp43 dx

egnd 990poly(2) (3,0) (4,0) 0.5 .5

fb799poly(5) vb vc ve vip vin 0
+4547E6 ! 50E6 50E6 50E6

ga 6011 12 377.9E 16

gcm 0610 99 7.84E 110

iee310 DC 18.07E 16

hlim 900 vlim 1k

q1112 13 gx

g2121 14 gx

r269 100.0E3

! 50E6

rc1411 2.842E3

rc2412 2.842E3

ge11310 (10,13) 31.299E 13

ge21410 (10,14) 31.299E 13

ree1099 11.07E6

ro185 250

ro2799 250

rp34 137.2E3

vb90 dc 0

vc353 dc 1.300

ve544 dc 1.500

vlim78 dc 0

vip910 dc 3

vin092 dc 3
.modeldxd(is=800.0E 118)
.modelgxpnp(is=800.0E 118 bf=257.1)
.ends

B 8-5. TLE2022xM RS JL =& AEFIV
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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
@) ) ®3) Ball material Peak reflow ®)

Q) (©)

5962-9088101MPA Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55 10 125 9088101MPA
TLE2021M

5962-9088102M2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
9088102M2A
TLE2022MFKB

5962-9088102MPA Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9088102MPA
TLE2022M

5962-9088103M2A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -551t0 125 5962-
9088103M2A
TLE2024MFKB

5962-9088103MCA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9088103MC
A
TLE2024MJB

5962-9088104Q2A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9088104Q2A
TLE2021
AMFKB

5962-9088104QPA Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9088104QPA
TLE2021AM

5962-9088105Q2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9088105Q2A
TLE2022A
MFKB

5962-9088105QPA Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9088105QPA
TLE2022AM

5962-9088106Q2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
9088106Q2A
TLE2024A
MFKB

5962-9088106QCA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9088106QC
A
TLE2024AMJB
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https://www.ti.com/product/TLE2021M-MIL/part-details/5962-9088101MPA
https://www.ti.com/product/TLE2022M-MIL/part-details/5962-9088102M2A
https://www.ti.com/product/TLE2022M-MIL/part-details/5962-9088102MPA
https://www.ti.com/product/TLE2024M/part-details/5962-9088103M2A
https://www.ti.com/product/TLE2024M/part-details/5962-9088103MCA
https://www.ti.com/product/TLE2021AM/part-details/5962-9088104Q2A
https://www.ti.com/product/TLE2021AM/part-details/5962-9088104QPA
https://www.ti.com/product/TLE2022AM-MIL/part-details/5962-9088105Q2A
https://www.ti.com/product/TLE2022AM-MIL/part-details/5962-9088105QPA
https://www.ti.com/product/TLE2024AM/part-details/5962-9088106Q2A
https://www.ti.com/product/TLE2024AM/part-details/5962-9088106QCA
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Orderable part number

Status
(1)

Material type
2

Package | Pins

Package qty | Carrier RoOHS

3)

Lead finish/
Ball material

4)

MSL rating/
Peak reflow

(©)

Op temp (°C)

Part marking
6)

5962-9088107Q2A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-
9088107Q2A
TLE2021
BMFKB

5962-9088107QPA

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55to 125

9088107QPA
TLE2021BM

5962-9088108Q2A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55to0 125

5962-
9088108Q2A
TLE2022B
MFKB

5962-9088108QPA

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55to 125

9088108QPA
TLE2022BM

5962-9088109Q2A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55to 125

5962-
9088109Q2A
TLE2024
BMFKB

5962-9088109QCA

Active

Production

CDIP (J) | 14

25 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-9088109QC

A
TLE2024BMJB

TLE2021AMFKB

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55to0 125

5962-
9088104Q2A
TLE2021
AMFKB

TLE2021AMFKB.A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55to 125

5962-
9088104Q2A
TLE2021
AMFKB

TLE2021AMJGB

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

9088104QPA
TLE2021AM

TLE2021AMJGB.A

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

9088104QPA
TLE2021AM

TLE2021BMFKB

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

5962-
9088107Q2A
TLE2021
BMFKB
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https://www.ti.com/product/TLE2021B/part-details/5962-9088107Q2A
https://www.ti.com/product/TLE2021B/part-details/5962-9088107QPA
https://www.ti.com/product/TLE2022BM/part-details/5962-9088108Q2A
https://www.ti.com/product/TLE2022BM/part-details/5962-9088108QPA
https://www.ti.com/product/TLE2024BM-MIL/part-details/5962-9088109Q2A
https://www.ti.com/product/TLE2024BM-MIL/part-details/5962-9088109QCA
https://www.ti.com/product/TLE2021AM/part-details/TLE2021AMFKB
https://www.ti.com/product/TLE2021AM/part-details/TLE2021AMJGB
https://www.ti.com/product/TLE2021B/part-details/TLE2021BMFKB
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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 (©)]
TLE2021BMFKB.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9088107Q2A
TLE2021
BMFKB
TLE2021BMJG Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 TLE2021
BMJG
TLE2021BMJG.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 TLE2021
BMJG
TLE2021BMJGB Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type - 9088107QPA
TLE2021BM
TLE2021BMJGB.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55 to 125 9088107QPA
TLE2021BM
TLE2021MJG Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -551t0 125 TLE2021MJG
TLE2021MJG.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 TLE2021MJG
TLE2021MJIGB Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55to 125 9088101MPA
TLE2021M
TLE2021MJGB.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55to 125 9088101MPA
TLE2021M
TLE2022AMFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to0 125 5962-
9088105Q2A
TLE2022A
MFKB
TLE2022AMFKB.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -551t0 125 5962-
9088105Q2A
TLE2022A
MFKB
TLE2022AMJGB Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55 to 125 9088105QPA
TLE2022AM
TLE2022AMJGB.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -551t0 125 9088105QPA
TLE2022AM
TLE2022BMFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -551t0 125 5962-
9088108Q2A
TLE2022B
MFKB
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https://www.ti.com/product/TLE2021B/part-details/TLE2021BMJG
https://www.ti.com/product/TLE2021B/part-details/TLE2021BMJGB
https://www.ti.com/product/TLE2021M-MIL/part-details/TLE2021MJG
https://www.ti.com/product/TLE2021M-MIL/part-details/TLE2021MJGB
https://www.ti.com/product/TLE2022AM-MIL/part-details/TLE2022AMFKB
https://www.ti.com/product/TLE2022AM-MIL/part-details/TLE2022AMJGB
https://www.ti.com/product/TLE2022BM/part-details/TLE2022BMFKB
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Orderable part number

Status
(1)

Material type
2

Package | Pins

Package qty | Carrier

RoHS
3)

Lead finish/
Ball material

4)

MSL rating/
Peak reflow

(©)

Op temp (°C)

Part marking
6)

TLE2022BMFKB.A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-
9088108Q2A
TLE2022B
MFKB

TLE2022BMJGB

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55to 125

9088108QPA
TLE2022BM

TLE2022BMJGB.A

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55to0 125

9088108QPA
TLE2022BM

TLE2022MFKB

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-551t0 125

5962-
9088102M2A
TLE2022MFKB

TLE2022MFKB.A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-
9088102M2A
TLE2022MFKB

TLE2022MJG

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55to0 125

TLE2022MJG

TLE2022MJG.A

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

TLE2022MJIG

TLE2022MJGB

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-551t0 125

9088102MPA
TLE2022M

TLE2022MJGB.A

Active

Production

CDIP (JG) | 8

50 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

9088102MPA
TLE2022M

TLE2024AMFKB

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-
9088106Q2A
TLE2024A
MFKB

TLE2024AMFKB.A

Active

Production

LCCC (FK) | 20

55 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-
9088106Q2A
TLE2024A
MFKB

TLE2024AMJB

Active

Production

CDIP (J) | 14

25 | TUBE

No

SNPB

N/A for Pkg Type

-551t0 125

5962-9088106QC
A
TLE2024AMJB

TLE2024AMJB.A

Active

Production

CDIP (J) | 14

25 | TUBE

No

SNPB

N/A for Pkg Type

-55t0 125

5962-9088106QC
A
TLE2024AMJB
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https://www.ti.com/product/TLE2022BM/part-details/TLE2022BMJGB
https://www.ti.com/product/TLE2022M-MIL/part-details/TLE2022MFKB
https://www.ti.com/product/TLE2022M-MIL/part-details/TLE2022MJG
https://www.ti.com/product/TLE2022M-MIL/part-details/TLE2022MJGB
https://www.ti.com/product/TLE2024AM/part-details/TLE2024AMFKB
https://www.ti.com/product/TLE2024AM/part-details/TLE2024AMJB
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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 (©)]
TLE2024BMFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9088109Q2A
TLE2024
BMFKB

TLE2024BMFKB.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9088109Q2A
TLE2024
BMFKB

TLE2024BMJ Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 TLE2024BMJ
TLE2024BMJ.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -551t0 125 TLE2024BMJ

TLE2024BMJB Active Production CDIP (J) | 14 25 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9088109QC
A
TLE2024BMJB

TLE2024BMJB.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9088109QC
A
TLE2024BMJB

TLE2024MFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9088103M2A
TLE2024MFKB

TLE2024MFKB.A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -551t0 125 5962-
9088103M2A
TLE2024MFKB

TLE2024MJB Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 5962-9088103MC
A
TLE2024MJB

TLE2024MJB.A Active Production CDIP (J) | 14 25 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9088103MC
A
TLE2024MJB

@ 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/TLE2024BM-MIL/part-details/TLE2024BMFKB
https://www.ti.com/product/TLE2024BM-MIL/part-details/TLE2024BMJ
https://www.ti.com/product/TLE2024BM-MIL/part-details/TLE2024BMJB
https://www.ti.com/product/TLE2024M/part-details/TLE2024MFKB
https://www.ti.com/product/TLE2024M/part-details/TLE2024MJB
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 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 TLE2021AM, TLE2024AM, TLE2024M :
o Catalog : TLE2021A, TLE2024A, TLE2024

o Automotive : TLE2021A-Q1, TLE2024-Q1

o Enhanced Product : TLE2021A-EP, TLE2024A-EP, TLE2024-EP

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
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http://focus.ti.com/docs/prod/folders/print/tle2021a.html
http://focus.ti.com/docs/prod/folders/print/tle2024a.html
http://focus.ti.com/docs/prod/folders/print/tle2024.html
http://focus.ti.com/docs/prod/folders/print/tle2021a-q1.html
http://focus.ti.com/docs/prod/folders/print/tle2024-q1.html
http://focus.ti.com/docs/prod/folders/print/tle2021a-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2024a-ep.html
http://focus.ti.com/docs/prod/folders/print/tle2024-ep.html
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

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

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-9088102M2A FK LCcC 20 55 506.98 12.06 2030 NA
5962-9088103M2A FK LCCC 20 55 506.98 12.06 2030 NA
5962-9088104Q2A FK LCCC 20 55 506.98 12.06 2030 NA
5962-9088105Q2A FK LCcC 20 55 506.98 12.06 2030 NA
5962-9088106Q2A FK LCcC 20 55 506.98 12.06 2030 NA
5962-9088107Q2A FK LCCC 20 55 506.98 12.06 2030 NA
5962-9088108Q2A FK LCCC 20 55 506.98 12.06 2030 NA
5962-9088109Q2A FK LCcC 20 55 506.98 12.06 2030 NA

TLE2021AMFKB FK LCcC 20 55 506.98 12.06 2030 NA
TLE2021AMFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLE2021BMFKB FK LCCC 20 55 506.98 12.06 2030 NA
TLE2021BMFKB.A FK LCcC 20 55 506.98 12.06 2030 NA
TLE2022AMFKB FK LCcC 20 55 506.98 12.06 2030 NA
TLE2022AMFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLE2022BMFKB FK LCCC 20 55 506.98 12.06 2030 NA
TLE2022BMFKB.A FK LCcC 20 55 506.98 12.06 2030 NA
TLE2022MFKB FK LCcC 20 55 506.98 12.06 2030 NA
TLE2022MFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLE2024AMFKB FK LCCC 20 55 506.98 12.06 2030 NA
TLE2024AMFKB.A FK LCcC 20 55 506.98 12.06 2030 NA
TLE2024BMFKB FK LCcC 20 55 506.98 12.06 2030 NA
TLE2024BMFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLE2024MFKB FK LCCC 20 55 506.98 12.06 2030 NA
TLE2024MFKB.A FK LCcC 20 55 506.98 12.06 2030 NA
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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
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[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
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SEE DETAIL A A~ [7.62]
1! \ H @ V14
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/ 002 MAX
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[0.05] ALL AROUND
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SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
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PACKAGE OUTLINE

JGOOO8A CDIP - 5.08 mm max height
CERAMIC DUAL IN-LINE PACKAGE
7.11
T T i
— =\
| ——
6X|2.54

5¢ [

7

10.16 iﬁ ax 165
7
—H

0.58
8X .38
MIN [ ¢ [0.25]c]A[B]

1.65
9.00 {; 1.14 -
* +
ol 4X (0.94) ] !
0.51 J =—3.30
MIN
=— 5.08 MAX »\
7.87 SEATING PLANE
7.37

0.36 N/L ] Lﬁ 0°-15" TYP
020 ""P

4230036/A 09/2023

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. This package can be hermetically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification.
5. Falls within MIL STD 1835 GDIP1-T8
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EXAMPLE BOARD LAYOUT
JGOOO8A CDIP - 5.08 mm max height

CERAMIC DUAL IN-LINE PACKAGE
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SCALE: 9X
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