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5.7 TLE2021-Q1 DEBERAFE. Voo =5V
TA =25°C, VCC+ =5V, Vcc_ =0V, BLW VIC = VOUT = VCC+/2 (%ﬁl%ﬂﬂ*@iﬁb ‘BEV))

STA—5 \ FRIEME | RME EEE RociE|  Mfr
DC {14
TLE2021-Q1 +120 +600
Rs =50Q T = —40°C~+125°C +800
Vio ANFH 7o VEE pv
TLE2021A-Q1 +100 +400
Rs =50Q Ta = —40°C~+125°C +550
dVip/dT | AsA 7w NEBIERYZ R |Rg = 50Q, Ta = —40°C ~ +125°C +2 pv/eC
25 70
I NS RAT R B Rs = 50Q A
Tp = —40°C~+125°C 90
0.2 6
lo ASA 7y NE Rs = 50Q A
Ta = —40°C~+125°C 10
105 120
PSRR EIRRE L Ve = 5V~30V dB
Ta = —40°C~+125°C 100
0.3 15
Avo KAZ B BIES A R, = 10kQ. Vo = 1.4V ~ 4V VipV
Tp = —40°C~+125°C 0.1
AHHBEDL—LET, 3.5 4
Rs = 50Q T Tp = —40°C~+125°C 3.2
Vicr [RIAH A AR fE \Y;
AL —/LITET, -0.3 0
Rs = 50Q T Tp = —40°C~+125°C 0
85 110
CMRR [FIFHBRZS Vic = Vicr /M. Rg = 50Q dB
Tp = —40°C~+125°C 80
EDL—VET, 4 43
‘ Rs = 10kQ T Ta = —40°C~+125°C 3.8
Vo HAVEEA T \Y,
HDOL—LET, 0.7 0.8
R_=10kQ T = —40°C~+125°C 0.95
o 170 300
lec A A A WA
Tp = —40°C~+125°C 300
AC {L#%
SR AN— L—h Vo=+10V,G =1 0.5 Vlius
) f=10Hz 21
Vi ANJBIE AR nVAHz
f= 1kHz 17
- f=0.1Hz~1Hz 0.16
Vn ANEIE /AR UVpp
f=0.1Hz~10Hz 0.47
In NITE AR 0.9 pANHZ
B4 A IR 1.2 MHz
Om Pfg~—r i

8 BN 57 1 — RN 2 (DI RB R GPE) 285
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TLE2021-Q1, TLE2021A-Q1
TLE2022-Q1, TLE2022A-Q1

TLE2024-Q1
JAJSX21C — JANUARY 2004 — REVISED JULY 2025

5.8 TLE2022-Q1 DEBETHFE. Ve =215V
Ta =25°C, Ve = £15V, BELT V¢ = Vout = Vee/2 (ﬁﬂl%ﬂﬂj@iﬁb VRD)

INTA—H T AN B/ME RHEAE RAME| HAL
DC {14
TLE2022-Q1 +150 500
Rs =50Q Ta = —40°C~+125°C +700
Vio AI1A 72y BT uv
TLE2022A-Q1 +120 +300
Rs =50Q Ta = —40°C~+125°C +450
dVigldT | AjA 7o RBIERYZE [Rg = 50Q, Ta = —40°C ~ +125°C +2 pv/ec
TLE2022-Q1 35 70
A Rs =50Q Ta = —40°C~+125°C 20
Iis ANFI AT A& nA
TLE2022A-Q1 33 70
Rs =500 Ta=—40°C~+125°C 90
TLE2022-Q1 0.5 6
Rs =50Q Ta=—40°C~+125°C 10
lo A7y NER nA
TLE2022A-Q1 0.4 6
Rs =500 Ta = —40°C~+125°C 10
TLE2022-Q1 100 115
Ve = $2.5V ~ £15V Ta = —40°C~+125°C 95
PSRR EIRBRE L dB
TLE2022-Q1 103 118
Vecs = £2.5V ~ £15V Ta = —40°C~+125°C 98
TLE2022-Q1 0.8 4
A Vo = £10V. R =10kQ Ta = —40°C~+125°C 0.8
Avb KIFHELEF A Viuv
TLE2022A-Q1 1 7
Vo = +10V, R = 10kQ Tp = —40°C~+125°C 1
ADINSEDL—/LET, 13.5 14
Rs =500 T Tp = —40°C~+125°C 132
Vicr [FIAH A 7 FE = i B \
AL —/LITET, -15.3 -15
Rs = 50Q T3 Ta = —40°C~+125°C -15
TLE2022-Q1 95 106
Vic = Vicr bt/ Rs = 50Q Ta=—40°C~+125°C o1
CMRR | kit a8
TLE2022A-Q1 97 109
Vic = Vicr /I Rs = 50Q Ta=—40°C~+125°C 93
EOL—LET, 14 14.3
A ) Rs = 10kQ TF Ta =—40°C~+125°C 13.8
Vo MABIEAA Vv
PSP 141 137
Ry = 10kQ Ta=—40°C~+125°C -13.6
| 550 700 R
B £ i y
ce R ! Tp = —40°C~+125°C 700
AC {14
SR b L Vo =10V, G =1 0.65 Vips
] f=10Hz 19
Vi ANSVBIEIAREEE nVAHz
f= 1kHz 15
) f=0.1Hz~1Hz 0.16 WVpp
VN ASVBIE /AR
f=0.1Hz~10Hz 0.47 uVpp
In ATV A R E 0.1 pANHZ
By YA B 28 MHz
Om Mfg~—r 52
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5.9 TLE2022-Q1 DEBERAFE. Voo =5V
TA =25°C, VCC+ =5V, Vcc_ =0V, BLW VIC = VOUT = VCC+/2 (%ﬁl%ﬂﬂ*@iﬁb ‘BEV))

STA—5 \ FRIEME | RME EEE RociE|  Mfr
DC {14
TLE2022-Q1 $600| WV
Rs =500 Ta = —40°C~+125°C +800| pV
Vio ANA 72y NEE
TLE2022A-Q1 +400) v
Rs =50Q Ta = —40°C~+125°C +550 uv
dVigldT | AjA 7o RBIERYZE [Rg = 50Q, Ta = —40°C ~ +125°C +2 pv/ec
TLE2022-Q1 35 70
A Rs = 500 Ta = —40°C~+125°C 90
Iis ANFI AT A& nA
TLE2022A-Q1 33 70
Rs =500 Ta=—40°C~+125°C 90
TLE2022-Q1 0.5 6
Rs =50Q Ta=—40°C~+125°C 10
lo A7y NER nA
TLE2022A-Q1 0.4 6
Rs =500 Ta = —40°C~+125°C 10
TLE2022-Q1 100 115
Vee =5V ~ 30V Tp = —40°C~+125°C 95
PSRR EIRBRE L dB
TLE2022A-Q1 103 118
Vee =5V ~ 30V Tp = —40°C~+125°C 98
TLE2022-Q1 0.3 1.5
) Vo =1.4V ~ 4V R = 10kQ Tp = —40°C~+125°C 0.1
Avb KIFHELEF A Viuv
TLE2022A-Q1 0.4 1.5
Vo= 1.4V ~ 4V, R, = 10kQ Ty = 40°C~+125°C o1
ANPBEDL—LET, 35 4
Rs = 50Q T Tp = —40°C~+125°C 3.2
Vicr [FIAH A 7 FE = i B \
AL —UTET, 0.3 0
Rs = 50Q T3 Ta = —40°C~+125°C 0
TLE2022-Q1 85 100
Vic = Vicr i/l Rs = 50Q Tp=—40°C~+125°C 80
CMRR | kit a8
TLE2022A-Q1 87 102
Vic = Vicr /I Rs = 50Q Ta=—40°C~+125°C 82
EDOL—/VET, 4 43
A ‘ Rs = 10kQ TJ Tp = —40°C~+125°C 3.8
Vo MABIEAA v
AL — LT, 0.7 0.8
R = 10kQ Ta = —40°C~+125°C 0.95
] 450 600
lec EIRE AU PP ool M
.= ~
AC {14
SR b L Vo=1V~3V.G=1 0.5 Vips
] f=10Hz 21
Vi ANJBIE AR nVAHz
f= 1kHz 17
) f=0.1Hz~1Hz 0.16
VN ASVBIE /AR uVpp
f=0.1Hz~10Hz 0.47
In ATV A R E 0.1 pANHZ
B4 B HEE 17 MHz
Om Mfg~—r a7
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13 TEXAS
INSTRUMENTS
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TLE2021-Q1, TLE2021A-Q1
TLE2022-Q1, TLE2022A-Q1

TLE2024-Q1

JAJSX21C — JANUARY 2004 — REVISED JULY 2025

5.10 TLE2024-Q1 DESEIFHE, Ve =215V

Ta =25°C, Ve = 215V, BEIT V¢ = Vout = Vee/2 (ﬁﬂl%ﬂﬂj@iﬁb ‘BEV))

INGA—H T AN B/ME RHEAE RAME| HAL
DC {14
TLE2024-Q1 +1000
Rs = 50Q Tp = —40°C~+125°C +1200
Vio AI1A 72y BT uv
TLE2024A-Q1 750
Rs =50Q Ta = —40°C~+125°C +950
dVigldT | AjA 7o RBIERYZE [Rg = 50Q, Ta = —40°C ~ +125°C +2 pv/ec
TLE2024-Q1 50 70
A Rs = 500 Ta = —40°C~+125°C 90
Iis ANFI AT A& nA
TLE2024A-Q1 45 70
Rs =50Q Ta = —40°C~+125°C 90
TLE2024-Q1 0.6 6
Rs =50Q Ta=—40°C~+125°C 10
lo A7y NER nA
TLE2024A-Q1 0.2 6
Rs =500 Ta = —40°C~+125°C 10
TLE2024-Q1 98 112
Ve = $2.5V ~ £15V Ta = —40°C~+125°C 93
PSRR EIRBRE L dB
TLE2024A-Q1 100 115
Vee = $2.5V ~ £15V Ta = —40°C~+125°C 95
TLE2024-Q1 0.4 2
A Vo = £10V. R =10kQ Ta = —40°C~+125°C 0.4
Avb KIFHELEF A Viuv
TLE2024A-Q1 0.8 4
Vo =10V, R, = 10kQ Ta = —40°C~+125°C 0.8
ADINSEDL—/LET, 13.5 14
Rs =500 T Tp = —40°C~+125°C 132
Vicr [FIAH A 7 FE = i B \
AL —/LITET, -15.3 -15
Rs = 50Q T3 Ta = —40°C~+125°C -15
TLE2024-Q1 92 102
Vic = Vicr bt/ Rs = 50Q Ta=—40°C~+125°C 88
CMRR | kit a8
TLE2024A-Q1 94 105
Vic = Vicr /I Rs = 50Q Ta=—40°C~+125°C 90
EOL—LET, 13.8 14.1
o ) Rs = 10kQ T3 Ta = —40°C~+125°C 13.7
Vo MABIEAA v
PSP -14.1 137
R_=10kQ Tp = —40°C~+125°C 136
- 1050 1400
Icc EIR AN JE 4 i pA
Tp = —40°C~+125°C 1400
AC {14
SR b L Vo =210V, G =1 0.7 Vips
] f=10Hz 19
Vi ANJBIE AR nVAHz
f= 1kHz 15
) f=0.1Hz~1Hz 0.16
VN ASVBIE /AR uVpp
f=0.1Hz~10Hz 0.47
In ATV A R E 0.1 pANHZ
By YA B 28 MHz
Om Mfg~—r 52
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TLE2021-Q1, TLE2021A-Q1

TLE2022-Q1, TLE2022A-Q1 13 TEXAS
TLE2024-Q1 INSTRUMENTS
JAJSX21C — JANUARY 2004 — REVISED JULY 2025 www.ti.com/ja-jp
Sel—3 -
5.11 TLE2024-Q1 DETAIFIE. Ve =5V
TA =25°C, VCC+ =5V, Vcc_ =0V, BLT VIC = VOUT = VCC+/2 (%ﬁl%ﬂﬂ*@iﬁb ‘BEV))
$TA—Y \ FAMEHE RoME BEE ROCE| WM
DC {14
TLE2024-Q1 +1100
Rs = 50Q Tp = —40°C~+125°C +1300
Vio AI1A 72y BT uv
TLE2024A-Q1 +850
Rs = 50Q Ta = —40°C~+125°C +1050
dVigldT | AjA 7o RBIERYZE [Rg = 50Q, Ta = —40°C ~ +125°C +2 pv/ec
TLE2024-Q1 45 70
A Rs =50Q Ta = —40°C~+125°C 20
Iis ANFI AT A& nA
TLE2024A-Q1 40 70
Rs =500 Ta=—40°C~+125°C 90
TLE2024-Q1 0.6 6
Rs =50Q Ta=—40°C~+125°C 10
lo ASA 7|y NER nA
TLE2024A-Q1 0.5 6
Rs =500 Ta = —40°C~+125°C 10
TLE2024-Q1 98 112
Vs = 2.5V ~ 15V Ta = —40°C~+125°C 93
PSRR EIRBRE L dB
TLE2024-Q1 100 115
Vee = $2.5V ~ £15V Ta = —40°C~+125°C 95
TLE2024-Q1 0.2 15
) Vo =1.4V ~ 4V R = 10kQ Tp = —40°C~+125°C 0.1
Avb KIFHELEF A Viuv
TLE2024A-Q1 0.3 1.5
Vo= 1.4V ~ 4V, R, = 10kQ Ty = 40°C~+125°C o1
ADINSEDL—/LET, 35 4
Rs = 50Q T Tp = —40°C~+125°C 3.2
Vicr [FIAH A 7 FE = i B \
AL —UTET, 0.3 0
Rs = 50Q T3 Ta = —40°C~+125°C 0
TLE2024-Q1 80 90
Vic = Vicr bt/ Rs = 50Q Ta=—40°C~+125°C 80
CMRR |l a8
TLE2024A-Q1 82 92
Vic = Vicr /I Rs = 50Q Ta=—40°C~+125°C 82
IEDL—/VET, 3.9 42
A ‘ Rs = 10kQ TJ Tp = —40°C~+125°C 3.7
Vo MABIEAA v
AL — LT, 0.7 0.8
R = 10kQ Ta = —40°C~+125°C 0.95
| 800 1200 R
B £ i y
ce R ! Tp = —40°C~+125°C 1200
AC {14
SR b L Vo=1V~3V.G=1 0.5 Vips
] f=10Hz 21
Vi ANJBIE AR nVAHz
f= 1kHz 17
) f=0.1Hz~1Hz 0.16 UVpp
VN ASVBIE /AR
f=0.1Hz~10Hz 0.47 UVep
In ATV A R E 0.1 pANHZ
B4 B HEE 17 MHz
Om Mfg~—r a7
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TLE2021-Q1, TLE2021A-Q1
TLE2022-Q1, TLE2022A-Q1

TLE2024-Q1
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5.12 K JRA9551¢

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

16 | Ta=25°C
P Package [-

L
T
MANN N

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

Percentage of Units - %

X

X 5-1. TLE2021-Q1 AHh#A 7€y MEEDOHH

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 = %

] 5-2. TLE2022-Q1 AHhA 7y FMEED SR

16 T T T 1 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—|.l
0 _'J
-1 -0.5 0 0.5 1

V|o - Input Offset Voltage - mV

5-3. TLE2024-Q1 Ah#A 7€y FBEOHH

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

5-4. TLE2021-Q1 AANA 7 A B EFHEAHEE EDOBR

T T
Vecs = 15V
Ta=25°C

1)g - Input Bias Current - nA

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

5-5. TLE2022-Q1 A1/ 7 AEFi & FMEANEE & DBk

-60 I
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. TLE2024-Q1 AS1/8A 7 RAEHREFEANEE L DR

Copyright © 2025 Texas Instruments Incorporated

BEHZB T 87— R\ (ZE R PR GaPoE) #xF 13

Product Folder Links: TLE2021-Q1 TLE2021A-Q1 TLE2022-Q1 TLE2022A-Q1 TLE2024-Q1

English Data Sheet: SGLS199


https://www.ti.com/jp
https://www.ti.com/product/jp/tle2021-q1?qgpn=tle2021-q1
https://www.ti.com/product/jp/tle2021a-q1?qgpn=tle2021a-q1
https://www.ti.com/product/jp/tle2022-q1?qgpn=tle2022-q1
https://www.ti.com/product/jp/tle2022a-q1?qgpn=tle2022a-q1
https://www.ti.com/product/jp/tle2024-q1?qgpn=tle2024-q1
https://www.ti.com/jp/lit/pdf/JAJSX21
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSX21C&partnum=TLE2021-Q1
https://www.ti.com/product/jp/tle2021-q1?qgpn=tle2021-q1
https://www.ti.com/product/jp/tle2021a-q1?qgpn=tle2021a-q1
https://www.ti.com/product/jp/tle2022-q1?qgpn=tle2022-q1
https://www.ti.com/product/jp/tle2022a-q1?qgpn=tle2022a-q1
https://www.ti.com/product/jp/tle2024-q1?qgpn=tle2024-q1
https://www.ti.com/lit/pdf/SGLS199

TLE2021-Q1, TLE2021A-Q1
TLE2022-Q1, TLE2022A-Q1

TLE2024-Q1
JAJSX21C — JANUARY 2004 — REVISED JULY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.12 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
EERHEE RN TOR G s Ed
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5-11. TLE2021-Q1 RKAE—SHHERLEAERE OBF
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B 5-14. BAE— 9 WHEBE & B HTTRE & OB

5 | T
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Ta=25°C
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VoH - High-Level Output Voltage - V
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5-15. TLE2021-Q1 High L AJLIABE & High L ARIVIRAE
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5-16. TLE2022-Q1 $ & Tf TLE2024-Q1 O High LRIV HE
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5-18. Low URIVEHAEBEE Low LRIV AE R & DR
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5-29. TLE2021-Q1 @R hEF & BHSFERE & OBFR

B 5-30. TLE2021-Q1 ERER L BREBE L DOBR
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5.12 fARAVEFE (i)
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5-31. TLE2022-Q1 ERER L EBFEBE & OBR
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5-35. TLE2024-Q1 ERE & AASRE & DRR
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5-37. TLE2022-Q1 RB{EB AL & Bil# & DR

CMRR - Common-Mode Rejection Ratio - dB
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5-38. TLE2024-Q1 RBEEREL & BiE# & DR
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5-39. KV T—S7 AT DIMEB NI RISE

Veg:= 15V
R =10 kQ
C_=30pF
Ta =25°C

I~ See Figure 4
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Vec =5V
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|~ See Figure 4
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5-40. K)VT—L 7 #ATDIMEB NIV R ISE
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| See Figure 1
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5-41. TLE2021-Q1 RV T—=2 7 A AT DKREF/NIVRIEE

Vo - Output Voltage - V

5-42. TLE2022-Q1 RV T—=L 7 A AT OXRES/NIVRIEE
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See Figure 1

[

40 60
t - Time - s

80

Copyright © 2025 Texas Instruments Incorporated

BHFHLG T2 71— RN 2 (ZE S B DE) 257
Product Folder Links: TLE2021-Q1 TLE2021A-Q1 TLE2022-Q1 TLE2022A-Q1 TLE2024-Q1
English Data Sheet: SGLS199

19


https://www.ti.com/jp
https://www.ti.com/product/jp/tle2021-q1?qgpn=tle2021-q1
https://www.ti.com/product/jp/tle2021a-q1?qgpn=tle2021a-q1
https://www.ti.com/product/jp/tle2022-q1?qgpn=tle2022-q1
https://www.ti.com/product/jp/tle2022a-q1?qgpn=tle2022a-q1
https://www.ti.com/product/jp/tle2024-q1?qgpn=tle2024-q1
https://www.ti.com/jp/lit/pdf/JAJSX21
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSX21C&partnum=TLE2021-Q1
https://www.ti.com/product/jp/tle2021-q1?qgpn=tle2021-q1
https://www.ti.com/product/jp/tle2021a-q1?qgpn=tle2021a-q1
https://www.ti.com/product/jp/tle2022-q1?qgpn=tle2022-q1
https://www.ti.com/product/jp/tle2022a-q1?qgpn=tle2022a-q1
https://www.ti.com/product/jp/tle2024-q1?qgpn=tle2024-q1
https://www.ti.com/lit/pdf/SGLS199

TLE2021-Q1, TLE2021A-Q1
TLE2022-Q1, TLE2022A-Q1

TLE2024-Q1
JAJSX21C — JANUARY 2004 — REVISED JULY 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.12 fARAVEFE (i)

4 Vee:=5V

R =10 kQ
C_ =30 pF
Ta =25°C

3 | See Figure 1

B3

Vo - Output Voltage - V
N

t - Time - s

5-43. TLE2024-Q1 RV T—=L 7 A AT DOKRRT =V 78IV RIS
-

Vec:= +15V
R, =10 kQ
CL=30pF

| Ta=25°C
See Figure 1
5

Vo - Output Voltage - V
o

./ \

0 20 40 60 80
t - Time - us

5-44. TLE2021-Q1 ARV T—=2 7 A AT OXRES/NIVRIEE

5-45. TLE2022-Q1 KV T —S 7 + AT DREERINRIEE

=
15 T 15 ;
Vee:= +15V Vee+=+15V
R =10 kQ R, =10 kQ
10 |- CL=30pF 10 | CL =30 pF
Ta =25°C / Ta =25°C /
> See Figure 1 > See Figure 1
! 1
o 5 o 5
g g
S 2 .
i H
3 3
1 1 -5
-5
-10 -10
-15 -15
0 20 40 60 80 0 20 40 60 80
t-Time - ps t-Time - ps
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) Veg:= +15V
S 04 Ty=25C
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5 02
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o
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t-Time-s

5-47.0.1Hz ~ 1Hz D=V —FE—=S % AN/ 4 XEE%H
53

>

£

v 05

=3 Veg:= +15V

§ 0.4 [— To=25C

& 03

2 | |
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5.12 fARAVEFE (i)

200 T T T T
Veg:= £15V
Rg=200Q
Ta =25°C

160 See Figure 2

-
N
=]

®
=]

V|, - Equivalent Input Noise Voltage - nV/NHz
»
o

1 10 1001 k 10k

f - Frequency - Hz

5-49. FfiAN/ 4 XBE & BEE & DORR

R =10 kQ
C_=30pF
N Ta=25°C
§ 3 See Figure 3
1
s
k]
H
T
c
a
£ "
Q //
>
£ —
=}
1 1
o

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

5-50. TLE2021-Q1 D=7 1 4’4 L HiGiR L EFBE L OB
%

4 T T
R =10 kQ
CL=30pF
N Ta =25°C
= See Figure 3
[ 3
£ —
E //
©
a 2
C
‘T /
Q
2
€
=]
1 1
o
0

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

5-51. TLE2022-Q1 & U TLE2024-Q1 DA=F 4 41 > &

50 R, =10 kQ

C_=30pF
Ta = 25°C
48° [— See Figure 3

=
3 L
5 46°
= /
@
7]
©
£ /
44°
1
L /
S
42° 7
40°

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

5-52. TLE2021-Q1 DAY — 2V L BRERE L DR

[Vce:| - Supply Voltage - V

5-53. TLE2022-Q1 XU TLE2024-Q1 RIfAY— LV L ERE
ELOBEfR

ELERERE DMK
55 ‘ ‘ 60° RL=10kQ
T
L=S0p See Figure 3
e TA =25°C 50° ee Figure
53 See Figure 3 N;Ci = +15V
/ . °
£ / £ 40°
5 ® Vee =5V |~~~
51° cc
g g \\
Q [
® / 8 300
© ©
& &
T 49 |
§ / §
47° 10
45° 0
0 2 4 6 8 10 12 14 16 0 20 40 60 80 100

C_ - Load Capacitance - pF

5-54. TLE2021-Q1 fifY— LV L ARER L OBFR
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5.12 KRB (W)

m — Phase Margin

70°

60°

50°

40°

30°

20°

10°

C_ - Load Capacitance - pF

T
\ Rp =10 kQ
A Ta=25C |
\ cc+= 15V See Figure 3
Vee=5V \\
\\
0 20 40 60 80

100
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6 7TV —a ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

6.1 77V — 3 158
6.1.1 EF 707 77 or—> 5>

TLE202x—-Q1 [BI#& 121, )\77]\7//7\5'0)ﬁﬁﬁ#‘50) BIEZHIR T 72O DA NREL A — R R EENTNET A, 2
NHEDZAA—RBNEF A SA T AN GBI BT E HI IR T A8EE X B B I AA TN TOER A, ZORWBIT
AT INAADF f7zkr17%5}z<@wﬁb mﬁfoejdnﬁ/\ﬂ&f%[éﬁéﬂéia/\ L%%E?“é EMBHVET, T AAD
PAbEHIET 27290 IRl H L CEREZ &K TImA IZHIRLE T, ZOERDUIL, T M2 A B ELHE
FERRLET, ‘J%i%ﬂi?“@ﬁﬁx 10kQ KO REWGEES . ZOMIZE>TT v I NifHl~— U PME T LET, K 6-1 1%, 20
REAR T 5720 ImERPLETFNizar 79 (20pF ~ 50pF) #8452 &2 RLTWET,

Cr = 20pF to 50pF

100

K61 EBEEZ+ATD

6.1.2 A4 7ty FEBEXNHE

TLE202x-Q1 2V —XIZiF, ANA 78y MEEZSODIE T ATV E Y NHVET, X 6-2 12, ZORHEN LI

Y DI O 715 R LE T, HROMEH bxﬁ%ﬁgnéiﬁa:%%ﬁ#ﬁ#ﬁﬁ%é)ﬁ%t&ﬂ BRIV SR BRI
X, XV EUERBROALEEFICLET, ZORBIL AT DA T vy M aIil 57D FE LTU:éu\
BINOEERY 7 W38 A SN A[REVERBH BT | VAT AOMOBEFT CIER SN A4 7By "M IE T A7-D1220FH
A L7 TLIEE,

-

TLE2021-Q1
Vin _

Vour

k0 1 Ot
Nl
B Veo-
6-2. Ahx 7ty FEE®D Null Bi%

NIRRT R AT-0  BERIAFHL T 7 O4 78y e uicd 5L, THILARWERENIETHZERHDE
KR

Vine
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6.2LM47U b

6.21 L1470 FDH1L FZ1>

TINAATE A DOEMEMEREAR ZBLT 5720, LLFOLH72E 7= PCB LA 7R FEAE AL TEE0,
1. % EIRE L 7T REDRINT, K ESR @ 0.1uF T390 NARR av T o H 286 L, ATRERIRD T /S A AD U<
CRELET, BEET U —ar OBAIE, Vogs 1357 TV RITH L TH— D82 as F o445 L
iﬁ“ JARNL, B EIROEIRE & BB DA R T o7 E R LT, 7Hal BT AR RN SV E T,
INANRR AT, 7ralREgICe— VIR B — L ADE I L . G AR BRI T 572012
RSN ET,

2. TUHNTIURET IS FIUREMIRRNCEEL 7T N ERORAUHHEELE T, BOT s sy
ET AN DT T REGEET D8I, JARE T Db i E ORI B 1 O T, WEE ., 2
PCB 55 1 DU EDEIZT TR L —r BT, 7708 L — 38O sr bz, EMI /A X
IO TREME AR 97,

3. HFEH TV T EEHT D720 AN —2Z BRI —ZEH IR — 2035 TEAPITEEL TREL £, 2hb
DR —AZBEL TRLE CERWEA | BIE O E O — 2% /A XD LR — AL EATIZT 5O T, TEICR
FEXHB T NIDNTH R TT,

4. SMFTERSE. FTREZRIRD T ASARIZIEECE LT, K 6-4 1%, FAEREEZR/INRIZINZ 5729, RF & RG 13X
H A SO E T 5 H EERLET,

5. AP —RiE, TEBRVELLET, AN —RE, BIEO P THIRG AL Z T WIS THAZ I FIZHE
BLTIES,

6. ngﬁbv~2®ﬁﬂz\ BRENSNDIEA L E—F LV ADOH — RV 7 BB T DI EERFTL TIZEWN, H—RU 7

EEALC, FHTiclF f T5, SESERBIDOI —ANDLD) — 7 B2 KB T £,

I B DOMEREA 5572012, MG CTOH% T PCB #2)—=71L%9,

8. DL T i T IAT T =D KT ORI LOVEREN A LT DI E B3 HVET, PCB &7k
TUWF LI T, PCB TR T Va_R—=F L F LT, Z)—=0 7 NI T RAAD 8 — IR IA E NI K 45 2 5
ELFTNFEAE DRI TIE, 7V —=2 7112 85°CT 30 /ORI —F 0 7 247213+ T9,

~

6.22 L1470 FAI

Re

Re

— VOUT
V\N

X 6-3. FIIEH

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

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

|
1 : capacitor
1 |
1 |
° NC | !
- [ S
1
1 | j—
| ! -
v | '
cc- / 'L 1 7: Vour
— Ground (GND) plane on another layer
Use low-ESR,

ceramic bypass
capacitor

6-4. EREGIBEDART > TEROLAT VU b
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TV A ARV VALY E2E™ is a trademark of Texas Instruments.
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74 BESNEICEHT S EEEE

ZO IC %, ESD (Z&o THHR T2 REMEDR DV E T, TH PR A AV VA VIE IC ZEORIBHITH ISR g A2 o 28

A AHEELET, ELOROO B LOR B FIRICIEDR VR, 7 A2 AR T 5B T b0 ET,
A\ ESD IcKAMERIT, P ARt e R T A7 A AD SR THIITD T ET, Fi72 IC ORA, /ST A—S R

AT D2 TRRSNTODHARD AN FTREMEN D D720 | RN FEAEL LT <o TN ET,

7.5 A&
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8 FTREE
HRERSRRBOFEFIILGET 2R L TWET, LOWGETIREEITRGERICHEL TOET,
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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 ©)
@ )

TLE2021AQDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021AQ
TLE2021AQDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021AQ
TLE2021AQDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021AQ
TLE2021AQDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021AQ
TLE2021QDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021Q1
TLE2021QDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021Q1
TLE2021QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021Q1
TLE2021QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2021Q1
TLE2022AQDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2022AQ
TLE2022AQDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2022AQ
TLE2022QDRG4Q1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2022Q1
TLE2022QDRG4Q1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2022Q1
TLE2022QDRQ1 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2022Q1
TLE2022QDRQ1.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2022Q1
TLE2024QDWRG4Q1 Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2024Q1
TLE2024QDWRG4Q1.A Active Production SOIC (DW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2024Q1

@ 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.

) |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.
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® 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 TI'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-Q1, TLE2021A-Q1, TLE2022-Q1, TLE2022A-Q1, TLE2024-Q1 :
o Catalog : TLE2021, TLE2021A, TLE2022, TLE2022A, TLE2024

e Enhanced Product : TLE2021-EP, TLE2021A-EP, TLE2022-EP, TLE2022A-EP, TLE2024-EP

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

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
e Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
TLE2022AQDRG4Q1 SolIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022QDRG4Q1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2022QDRQ1 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLE2022AQDRG4Q1 SOIC D 8 2500 353.0 353.0 32.0
TLE2022QDRG4Q1 SOoIC D 8 2500 353.0 353.0 32.0
TLE2022QDRQ1 SolIC D 8 2500 353.0 353.0 32.0
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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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