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5.7 BLAVRE (42)
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5.7 BLAVRE (42)
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Ty Ty
170 —— -40°C 0°C — 50°C — 125°C 13| — -s5°C 0°C 85°C —— 150°C
160 — -20°C 25°C 85°C 12| — -40°C 25°C —— 125°C
s \ <
E 150 = 1
o \ 3 10
& 140 \ S —
£ S 9
; 130 \ £ . | — I
o Q e~
g 120 Aoy & T |
° 2 I
S \ 3
110 6 _
\\ L
100 — 5 :T;—\__
—
90 4
1.5 2 25 3 3.5 4 45 5 5.5 16 21 26 31 36 41 46 51 56 6
Output Voltage ( V) Input Voltage (V)
IOUT =300 mA VEN =1V , IOUT =0mA
B 5-17. E#5 Vour HIKIRER B 5-18. Ignp 5 Vin EIRISCR
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5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( Uﬁijﬁ%?ﬂ/ﬁ ) s VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%E”E

HHE U] )

13 12
Ty Ty
12| — -55°C 0°C 85°C —— 150°C 11| — -55°C 0°C 85°C —— 150°C
1 — -40°C 25°C —— 125°C — -40°C 25°C —— 125°C
z Z 10
< <C | —
= 10 2 L —
c L c
% 9 L —— g /// -
S = s — |
5 8 — = [ —
g 77— g 7
2 2
S 4 3 6
. I
° A\ —— | ———————
4 4
16 21 26 31 36 41 46 51 56 6 16 21 2.6 3.1 3.6 41 4.6 51 55
Input Voltage (V) Input Voltage (V)
Ven = VN, lout = OmA Voutiom) = 5.5V, VEn = 1V, gyt = OmA
& 5-19. Ignp 5 Vin FIBIRER A 5-20. REXEH Ignp 5 VN FIFIRER
12 3250
Ty 3000 Ty
11| — -55°C 0°C 85°C —— 150°C o750 | — 55°C 0°C 85°C —— 150°C | |
—— -40°C 25°C —— 125°C —— -40°C 25°C —— 125°C
= 10 2500
£l < —
2 T 2250 —
s 9 — = 2000 /,47 —
3 s | g 1750 —_—
o — |2 ==
§ 7 5 //
£ & 1000 2
S 6 = 750 //
5 500
/
|———— 250
4 0
1.6 2.1 2.6 3.1 3.6 4.1 4.6 51 55 0 30 60 90 120 150 180 210 240 270 300
Input Voltage (V) Output Current (mA)
Voutinom) = 5.5V, VEn = VN, louT = OmA Ven =1V
& 5-21. KEXIFEH Ignp 5 Vin FIFIXR B 5-22. Ignp 5 lout FIIRA
4000 500
Ty P Ty
— -55°C 85°C = 450 | — 550C 0°C 85°C —— 150°C
1000 | — -40°C — 125°C = 400 | — -40°C — 25°C — 125°C
_ 0°C — 150°C 7 _
< 25°C < 350
2 P = =
s £ 300 e
S 100 % 5 250 — ]
6] / &} /?
2 < 2 200 7
: _~ : /s
< 2w 5 150
(0] |+ =g (O]
10 EEL 2 100 e
50 41/
2 0
0.001 0.01 0.1 1 10 100 300 0 05 1 15 2 25 3 35 4 45 5
Output Current (mA) Output Current (mA)
VEN =1V VEN =1V
Bl 5-23. Ignp 5 lout AR R Bl 5-24. Ignp 5 lout KRR

10

S

&
IS
=~
i

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS7A20L

English Data Sheet: SBVS447


https://www.ti.com.cn/product/cn/tps7a20l?qgpn=tps7a20l
https://www.ti.com.cn/cn/lit/pdf/ZHCSS56
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS56&partnum=TPS7A20L
https://www.ti.com.cn/product/cn/tps7a20l?qgpn=tps7a20l
https://www.ti.com/lit/pdf/SBVS447

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS7A20L
ZHCSS56 - JANUARY 2024

5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( Uﬁijﬁ%?ﬂ/ﬁ ) s VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%E”E

FAVEH )
45 4000
Ty Ty
40| — .55°C — -40°C 0°C 25°C 3500 | — 85°C — 125°C — 150°C //
35
< < 3000
£ 30 £ —
s € 2500
o 25 o | —
= = —]
O 20 O 2000
% s ‘ % | __—
3 ‘ 8 1500
% J & 1000
5 1 — — T |
- ——————m 500
-
-5 0
1.6 2.1 2.6 3.1 3.6 4.1 4.6 5.1 56 6 1.6 2.1 2.6 3.1 3.6 4.1 4.6 5.1 56 6
Input Voltage (V) Input Voltage (V)
Ven = 0V Ve = 0V
Bl 5-25. RETHIALE Vin EIR R Bl 5-26. KHTHIS Vi IR R
4.5 1.2
Ty Ty
4| — -55°C 0°C 85°C — -55°C 0°C 85°C —— 150°C
35 — -40°C 25°C —— 125°C 1| — -40°C 25°C — 125°C
= 3 = o8 ‘
S — S T
S 25 4 et
S S 0.6
> > |
3 ° 3
3 15 3 04 /
1 L
- 0.2 —
0.5 l’ (
0 0
0 50 100 150 200 250 300 350 400 450 500 550 600 0 50 100 150 200 250 300 350 400 450 500 550 600
Output Current (mA) Output Current (mA)
VEN =1V VOUT =0.8V , VEN =1V
& 5-27. EYRRE & 5-28. HLJRFR{E
1.4
139 — VUvLO+ (Vi rising) S 0.625 v ‘
: VUVLO- (Vi falling) g o0e2| __ 6VIN B0 ‘
1.38 >5 0.615
— 1.37 }— = 061 7~
S o
g 136 ™~ o 2 0605 yd
£ 435 "] £ o0s pd
s 1 .
> =
S 134 .I‘? 0.595 /
£ 1.33 g 0%
’ g 0.585
1.32 E 0.58
1.31 5 0575
13 & o057
60 -40 20 0 20 40 60 80 100 120 140 160 -60 40 20 0 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
VEN =1V
& 5-29. UVLO RIS RERKIKR &l 5-30. ffERBH R B P BRME SRERKXR
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5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( Uﬁijﬁ%?ﬂ/ﬁ ) s VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%E”E

AV )
0.58 400
; ViN
= VEN 1.6V (V, =08V
% 0575 — 16V 6.0V ‘ 350 f - 2.1 vaSﬂL 1-8V;
& os7 _ - 31V (Vour=28V)
] - =
2 o565 € 00 6V (Vour=55V)
< <]
3 056 B
= Q
£ € 250
: 0.555 - //
S 055 g L —
2 0.545 S 200
3 0. 2 |_— | —
2 o —T | | —T
=i £ 150
a —
& 0535 _ | | T
0.53 100
60 40 -20 0O 20 40 60 80 100 120 140 160 -60 -35 -10 15 40 65 90 115 140 160
Temperature (°C) Temperature (°C)
VEN = 025 \Y
K 5-31. [FRE B PRESRERRR B 5-32. frHi T h P SRR R
540 T 1 20
— ViN
g ‘ 16V 0.9 0
— 520 — 24V 0.8 [T 0 ©
g — 34V Q
@ — 44V z 07 10 §
& 500 \\ 54V < g
< N 80V £ 06 ! 20 &
= =
S 480 \ 3 05 , 30 §
c \\ 3 04 v 40 <
g 460 \ 3 03 50 8
© - Q
= \ [ <]
o NS 0.2 680 3§
£ 440 =
= N 0.1 — lout .70 ~
@ RN / — Vour
420 0 -80
-60 -30 0 30 60 90 120 150 0 2 4 6 8 ) 10 12 14 16 18 20
Temperature (°C) Time (us)
Ven=0.25V lout = TMA % 300mA , trising = TUs
& 5-33. FREfEAE T h P SEEER V) EIRIR R B 5-34. iEPES
0.9 40 1 20
— lour
0.8 — Vour 30 8 0.9 l\_,ﬁ 0 %
0.7 20 & 0.8 I 20 &
o o
< 06 10 § z 07 ” 40 §
~ @ g [0)
€ 05 /\ [V € 06 60 2
[ o [ o]
3 04 / ~ 10 § 3 05 | 80 5
o ' c o - | T
3 03 20 < 3 04 100 <
3 o2 \ -30 % 3 03 120 8
(0]
0.1 40 T 0.2 140 3
< <
0 50 < 0.1 — '\?UT 160 =
- Vout
-0.1 -60 0 -180
0 4 8 12 16 20 24 28 32 36 40 0 2 4 6 8 10 12 14 16 18 20
Time (us) Time (us)
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5.7 BLAVRE (42)

VIN = VOUT(NOM) +0.3V 5 1.6V ( PUECR A HitE ) , VOUT

=28V, lout=1mA , Cy = 1uF , Cour = 1uF H Ta =25°C ( K&k

AV )
0.9 40 0.9 40
— lour
0.8 — Vour 30 g 0.8 \ 0 E
0.7 20 Q 0.7 \ -40 Q
z 06 10 § < 06 \ J 80 5
~ [0] ~ [}
- Q - Q
§ 0.5 ‘\r 0 9 é 0.5 \/ -120 9
3 04 > -10 -g’ 3 04 V -160 -g’
3 03 20 5 3 03 s 200
> — 3 =
O 02 -30 % O 02 -240 %’
0.1 -40 ’2\ 0.1 -280 ’3<\
0 50 T 0 — lour |320 ~
0.1 60 0.1 — Vour 360
0 10 20 30 40 50 60 70 80 90 100 0 2 4 6 8 10 12 14 16 18 20
Time (ps) Time (ps)
IOUT =300mA & 1mA , trALLING = 200ns IOUT =0mA % 300mA , tRisING = 1us
& 5-37. fARHBwS & 5-38. ABBEA
0.9 30 0.9 40
— lour
0.8 — Vour 20 8 0.8 0 g
0.7 10 g) 0.7 \ -40 éo
g 0.6 0 % g 0.6 \ 'J -80 -%
— [<% = Q
é 0.5 -10 o é 0.5 \/ -120 o
= [= = c
§ 0.4 -20 -g § 0.4 V -160 -(Ej,
§_ 0.3 -30 c<> E_ 0.3 -200 s
> — 3 =
O 02 -40 § O 02 -240 %
0.1 50 I 0.1 -280 3
= =
0 -60 0 — lout |-320
— Vour
-0.1 -70 -0.1 -360
0 50 100 150 200 250 300 350 400 450 500 0 2 4 6 8 10 12 14 16 18 20
Time (us) Time (us)
IOUT = 300mA % OmA , tEALLING = 1HS IOUT =0mA % 300mA , tRisING = 200ns
A 5-39. fiERPRA & 5-40. fEPEA
0.9 30 6 7
— lour — Vour
08 — Vour |20 » s s —vn |®
07 10 & E 4 5
o [}
Z 06 0 5 g 3 / ‘3
pug 2 3 / \ S
£ 05 105 s 2 3 S
IS =] <
3 04 20 § g 1 2 g
= = e} , " oo/ A a
3 03 30 g 2 0 1 ®
3 = Q =
3 o2 40 g o
o
0.1 50 T 8 2 -1
<
0 60 = < 3 2
-0.1 -70 -4 -3
0 50 100 150 200 250 300 350 400 450 500 0 10 20 30 40 50 60 70 80 90 100
Time (us) Time (us)
IOUT =300mA £ 0mA , tFALLING =200ns VIN =31V —- 4.1V — 3.1V , VIN tRISING = SHS y IOUT =1mA
B 5-41. RS B 5-42. LA
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5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( U\'fi&j(%y‘j{ﬁ ) , VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%‘E”E
RHAEVH )

6 6 120 I
— Vour Vin
< —vn |® g 0 | — 310V
=, y . S 100 I — 330V
2 /| \ 2 9 . — 3.80V
2 3 3 _ = vl ™
% 3 D:: 80 ﬂﬁ ‘:. N
> 2 2 s S 70 ==
5 < 2 R \
21 1 g T 60 \
8 a o 50 A
- 0 iy 0 © = N7
2 2 g 40 N
g 4 4= @
<] ~ 30
Q -2 2
Q g 20
-3 -3 o 10
-4 -4 0
0 10 20 30 40 50 60 70 80 90 100 10 100 1k 10k 100k ™ 10M
Time (ps) Frequency (Hz)
ViN =31V = 4.1V — 31V, VN trising = 51S lout =20 mA
lout = 300mA
Bl 5-43. LRBEBER &l 5-44. PSRR 5 V| [HI\RZAFES Vi\ EIFIRER
120 120 I
110 Vin 110
o — 31V o i
T 100 — 33V T 100 i N
2 90 ""”"Z’\””" T —— 3.8V 2 90 1 e
g 80 a N EC“ 80 b M i A N
S /A ! S Y T >.=:-"‘ M hd
2 70 P e N 2 70 ~ 1] 5
s 6 | N N N 8 o0 A BN L
1 17 N N T g ==l NN Y
> 50 > 50 &
= N N = i IR T
g 40 R M g 40 e
@ ™ X @ NN A
™N ™
. 30 /A 5 30 L=
2 20 2 20 lout
o 10 [ 10| — 0.01 mMA —— 100 mA —— 300 mA
— 20mA —— 200 mA
0 0
10 100 1k 10k 100k ™ 10M 10 100 1k 10k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
louT = 300 mA
B 5-45. PSRR 553 Vi\ KR B 5-46. PSRR 5EM loyr KK
120 2
110 Cour 9 I lout
o — 1uF . — 1 mA, RMS noise = 8.63 uVrus
S 100 q — 10 pF T 05 PRI — 20 mA, RMS noise = 6.66 pVaws
S 90 | ™ — 200 uF = ] — 100 mA, RMS noise = 6.69 uVaus
£ g o Yl % o02lH —— 200 mA, RMS noise = 6.73 Vs
5 AT § o1y ] s s i
g A S o0s EiIEE f
o X g S
= 50 Nl £ 002
a Z 001 ault
g ¥ £ 0.005 L AiHiies
g 20 3 L% I
ST 0.002
0 0.001
10 100 1k 10k 100k 1Y 10M 10 100 1k 10k 100k 1Y 10M
Frequency (Hz) Frequency (Hz)
lout = 20 mA Vrms BW = 10Hz % 100kHz
& 5-47. PSRR 5312 Coyr MIIRER & 5-48. B 5 SHEA loyr AIMRR
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&
R
)q.
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5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( U\'fi&j(%y‘j{ﬁ ) s VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%E”E

FAVEH )
2 2
1 l ViN 1 ViN
. k — 3.1V, RMS Noise = 6.66 uVrus . W — 3.1V, RMS Noise = 6.76 puVgms
¥ 0.5 —— 3.3V, RMS Noise = 6.71 uVrus N 0.5 —— 3.3V, RMS Noise = 6.77 pVpus
= [ —— 3.8V, RMS Noise = 6.70 pVgus = | —— 3.8V, RMS Noise = 7.10 pVgms
> | >
= 02 = 02
2 0.1 2 0.1
o o
Z  0.05 Z  0.05
() (o]
g g
§ 0.02 § 0.02
= 0.01 = 0.01 ! o
5 g
5 0.005 S 0.005 H
o (] [l
0.002 0.002 ‘
0.001 0.001
10 100 1k 10k 100k ™M 10M 10 100 1k 10k 100k M 10M
Frequency (Hz) Frequency (Hz)
louT = 20mA , Vrms BW = 10Hz % 100kHz lout = 300mA , Vrums BW = 10Hz % 100kHz
V&l 5-49. M7 SHEA Vi IR Il 5-50. P SHEA Viy IR
2 2
9 Cour 1 ‘ Court
N —— 1 uF, RMS noise = 6.65 uVgus —— 1 uF, RMS noise = 7.14 uVgus
§ 0.5 % —— 10 pF, RMS noise = 6.94 nVgus § 0.5 A — 10 pF, RMS noise = 7.14 uVgus
=z [ ! —— 200 pF, RMS noise = 6.56 uVeus z | —— 200 pF, RMS noise = 6.87 pVgus
Z 02 z 02
3 0.1 3 0.1
o o
Z 0.05 Z 0.05
Q ()
j=2] j=]
£ 002 £ 002
S S
= 001 el = 0.01 R ==ma
[oR Il h ¥ o |-
S 0.005 1 \ S 0.005 REE HH
o W ] (@] []
0.002 0.002
0.001 0.001
10 100 1k 10k 100k ™M 10M 10 100 1k 10k 100k M 10M

Frequency (Hz)
ViN = 3.8V, lOUT =20mA , VRMS BW = 10Hz % 100kHz
B 5-51. B G50 A Coyr BIKIR AR

Frequency (Hz)
ViN = 3.8V, IOUT =300mA , VRMS BW = 10Hz % 100kHz

E 5-52. B 55 Coyr MMIRER

Output Voltage Noise (uV/VHz)

n

lout
—— 20 mA, RMS noise = 7.11 uVgus
—— 300 mA, RMS noise = 7.04 nVgus

-

o
o

o o
- o

0.05

0.02

0.01
o

0.005 .

0.002 il
0.001

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

VOUT =0.8V , VRMS BW = 10Hz % 100kHz
B 5-53. B S5HFRAM loyr KRR

Output voltage Noise (uV/VHz)

I lout
R —— 20 mA, RMS noise = 7.09 uVgus
—— 300 mA, RMS noise = 7.19 pVgus
[V
02 W

0.1
0.05

o= N

o

0.02
0.01
0.005

L] >

0.002 i
0.001

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

VOUT =0.8V , VIN =1.8V , VRMS BW = 10Hz % 100kHz
5-54. RS SHEA loyr AKX FR
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5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( Uﬁijﬁ%?\j{ﬁ ) , VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%‘E”E
FAVEH )

2 900
18 lout
. A= —— 20 mA, RMS noise = 7.21 uVgus 850
¥ 05[R —— 300 mA, RMS noise = 7.69 uVaus
=
2 o2 __ 800
Y kS
= . £
> >
5 001 LSi ~ 650
£ 0.005 LY I~
© 600
0.002 ~
0.001 550
10 100 1k 10k 100k M 10M 60 -40 20 0 20 40 60 80 100 120 140 160
Frequency (Hz) Temperature (°C)
VOUT =55V, V|N =6V, VRMS BW = 10Hz % 100kHz U\ VEN = VEN(HI) @J VOUT = VOUT(NOM) E’] 95% s IOUT =0mA
B 5-55. B 5HEM loyr RKIKR B 5-56. /3 @R A
2 2
1.8 1.8
1.6 1.6
1.4 14
1.2 1.2
N z 1
% 0.8 % 08
3 06 S 06
0.4 0.4
— v —
02 ’I — v 02 jl — Ve
0 — Vour (lour = 0 mA) 0 — Vour (lour = 0 mA)
0.2 — Vour (lour =1 mA) 02 — Vour (lour =1mA)
0'4 | ‘ ‘ ‘ — Vour ( lout = 300 mA) 0'4 — Vour ( lout = 300 mA)
- 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 - 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time (us) Time (us)
VOUT =0.8v s V|N =0V % 1.8V s VEN =0V % 1.8V , VEN bt VOUT =0.8v s V|N =0V # 1.8V , VEN =0V % 1.8V s VEN th
VN ¥ 500ps EF+, Viy Fil Ve FE3EZ = 1V/ps VN - 500ps B+, Viy Fl Vey B = 1V/ps
& 5-57. A% &l 5-58. Ja%h
2 4.5
1.8 4
1.6 35
14
12 3
N s 25 /
S 08 5 2
£ A £
g 0.6 / g 15
04 / |
/ 1 — Vi
0.2 / — Vin/Ven 05 ’ — Ven
0 — Vour (lout = 0 mA) ) , — Vourt (lour = 0 mA)
0.2 — Vour (lour =1 mA) 0 — Vour (lour =1 mA)
0'4 — Vourt ( lout = 300 mA) 05 — Vourt ( lout = 300 mA)
’ 0 200 400 600 800 1000 1200 1400 1600 1800 2000 - 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time (us) Time (us)
VOUT =0.8v, V|N =0V & 1.8V , VEN = V|N s V|N =0V % 3.8V s VEN =0V % 3.8V s VEN bt V|N Hﬁl 500“8 -
VIN JEER = 1V/HS F s VIN il VEN B = 1V/HS
& 5-59. [33h &l 5-60. JE3)
16 FER IR Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS7A20L
English Data Sheet: SBVS447


https://www.ti.com.cn/product/cn/tps7a20l?qgpn=tps7a20l
https://www.ti.com.cn/cn/lit/pdf/ZHCSS56
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS56&partnum=TPS7A20L
https://www.ti.com.cn/product/cn/tps7a20l?qgpn=tps7a20l
https://www.ti.com/lit/pdf/SBVS447

13 TEXAS
INSTRUMENTS TPS7A20L
www.ti.com.cn ZHCSS56 - JANUARY 2024

5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( Uﬁijﬁ%?\j{ﬁ ) , VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%‘E”E
HAEVH )

4.5 4.5
4 4
3.5 3.5
3 3
S 25 S 25
% 2 / % 2 /
£ l £
2 15 I 2 15
1 — Vin 1
0.5 ’ — Ven 0.5 / — Vin/Ven
’ , — Vour (lour = 0 mA) : ] — Vour (lour = 0 mA)
0 — Vour (lout =1 mA) 0 — Vour (lout =1 mA)
05 — Vourt ( lout = 300 mA) 05 — Vour ( lout = 300 mA)
’ 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 ' 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Time (us) Time (us)
V|N =0V % 3.8V s VEN =0V £ 3.8V s VEN 54 V|N —'T'— 500}18 T V|N =0V % 3.8V s VEN =0V % 3.8V , VEN = VIN s VlN H]E%%
T+, Vin 1 Veny B Z = 1V/us F =1V/us
E 5-61. B3 A 5-62. 33
6.5 6.5
6 6
5.5 5.5
5 5
45 / 45
-~ 4 4 i
2 35 2 35
% 3 ’ % 3 ’
g ] £ |
s 25 c 25
> > = 2
15 — Vin 15 — Vi
9 — Ven 1 — Ven
05 — Vour (lout =0 mA) 05 — Vour (lour = 0 mA)
’ — Vout (lout =1 mA) : —— Vour (lout = 1 mA)
0 — Vour (lout = 300 mA) 0 — Vour ( lout = 300 mA)
-0.5 -0.5
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time (us) Time (us)
VOUT =5.5V ) VlN =0V £ 6.0V , VEN =0V E 6.0V , VEN Ll: VOUT =5.5V , VIN =0V £ 6.0V , VEN =0V E 6.0V , VEN [,Iﬁ
Vin i 500us LIt , ViN Pl VEN JERZE = 1V/ius VN H 500us L7t , ViN F VEN JEHEE = 1V/us
& 5-63. B3 E 5-64. A3
6.5 20 25
6 18 — Iy = Vin = Ven — Vour 205
5.5
5 16 2
45 < 14 1.75
4 / :
S / Z 12 15 §
§v 3 £ 10 125 &
g 20 1 2 s 12
| £ 6 i 0.75
1.5 :
1 I — Vin/ Ven 4 ,/ 05
05 | 1| — Vour (lour = 0 mA) :
: | || = Vour (lour = 1 mA) 2 0.25
0 — Vour (lout = 300 mA)
-0.5 0 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 0 120 240 360 480 600 720 840 960 1080 1200
Time (us) Time (ps)
VOUT =5.5V , VIN =0V i 6V ) VEN = VIN f VIN }Ile%%: = VOUT =0.8vV , VIN =1.8V , VEN =0V E‘ 1.8V ,
1V/us Ven JE#EE = 1V/us , Coyt = 10uF
&l 5-65. Ja3h &l 5-66. JRIFHHI
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5.7 BLAVRE (42)

VIN = VOUT(NOM) + 0.3V Ei 1.6V ( Uﬁijﬁ%?\j{ﬁ ) , VOUT =2.8V y IOUT =1mA y CIN = 1|JF , COUT = 1|JF E_ TA =25°C ( B,%‘E”E
FAVEH )

300 5 800 8
270 — In =™ Vin = Ven — Vour 45 720 — In =™ Vin = Ven — Vour 70
240 4 640 6.4
< 210 3.5 =< 560 5.6
: : —
= 180 3 5 = 480 // 48 §
g A Pt & o g
£ 150 \ 25 & E 400 7 4 &
2 120 \/ 2 32 2 320 \/ 32 2
g_ 90 /\ 1.5 E_ 240 A 2.4
60 1 160 1.6
30 \\ 05 80 08
0 [ 0 0 0
0 150 300 450 600 750 900 1050 1200 1350 1500 0 150 300 450 600 750 900 1050 1200 1350 1500
Time (ps) Time (us)
V|N =3.8V s VEN =0V E 3.8V , VEN J:E?%K = 1V/|JS , VOUT =55V , V|N =6.0V , VEN =0V § 6.0V s
COUT =10uF VEN JEEZE = 1V/HS , COUT = 1OHF
Kl 5-67. IR K&l 5-68. JRIFHEYE
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6 E403t e
6.1 MEiR

TPS7A20L 7F & USRS MBI F B BOR | TSR ERR A iy PSRRI 2 HUUAE LA K AR 2k % M1 5 80 25 i 1
H. TPSTA20 RABIHTHIBLHHEOAR | Jo i FAM IR MR 8 I ri 73 4 3 T 4 OB IR PR M P P

TPS7A20L % it AR N 1 0 F S N ZSA B 1 0 F f &k R8s 1T .

123
6.2 TR T HE ]
Current
n Limit J.AJ_ T o oOUT
|
Bandgap :
1
‘ - Active Discharge
| P-Version Only
|
! ]
! |
| |
| 1
I —
| —
|
|
|
|
|
|
|
——————— -
UVLO T
Internal
Thermal
Shutdown Controller
EN o
%OOKQ
|
Ial
GND
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6.3 FEME Ui B

6.3.1 K g

TPS7A20L FEUE Hi K (1) P 380 75 7 A% 336 3% HH 22 2 2 A B — P (K8 RC JIEJE 23 B (K. KIE RC JEJ#81Y - 3dB
BHUESEZN 0.1Hz.

FEJEShIATA] | i 28 v BH 2% 4k 55 % DAVR /D e 1 THIRE 1) Bk 2 e S R R A B IE R S T AR 1R H s AT .

6.3.2 FREfFAE

fiEgENs (EN) S Ay m P A 2L SR AR B R T Ve W, St ESOE T ; A aedm A R T
Venwow) I, i U AR o A0 R R B P il I, TURKRE EN 4% IN

s R A B REMERE LB, TR S IR, A ERE S I LA R IR B T Ve ( 08 TR R
o, iz R BOE A, JF B Rt W MR P (Reneuloown)) WO EH . H{ERe sl g =R,
RenPuLLDOWN) HERIFR R T IRAR CASE FH #8F .  THFE R B T RenPULLDOWN) 18

6.3.3 K&

J BT (Vo) #E SCNFERIUE St AL (Iraep) FHIAHSBERIH L (Vin - Vour) » ERXMHET |, il
A RE E R Tl IRateD & ZIETTHFF RPN IR K loyr. T S A A0 T RO X Skl = AR 4 X 30 7 24 07
Ko JEFEREREARE 17— MBS, 128K T 46 R R T R4 AR E RORR PR g 2 th L . SR
HLUPR P A TR RR i R P O, R e N R

XFF CMOS Fakds , e B A M oy 0 o R O R U RS B B (Rpg(ony) HRE . BRIE , AR EMERR IR &3 1 AR
LN THI0E FRUAL , % R A I B i I e A S AR A . BAR A U T S Rpsony»

V
Rosion) = | ==
RATED (1)
6.3.4 H7i& H I R

A B A R R FE R, R PE RS R O R U B s A A R R AR R A . HAL PR R TR A R BT IR
HE. HIRHETEITIR B E (VEoLpeack) MG 7 R NITIR T E . 1EfH R T VioLpeack M 13k
FLL IR R, AR T S AR R R O PR BRAE (IoL)s FEFE 2 VeoLpeack BA T, RBUEHT iR LR )
TES H BT GND B2 LI 4g /N i . 2% R BRI, A8 AR SR — MR N R B R PR ] (1gc) L7 He
Wo HTHHERPHIHT I A lgco

A T RRVFUCIRSI , A2 S . e R R SR, T RREOE I, ST R .
PRAET R B R R BRI, Sl A AN [(VIN - Vour) % lod. 4 e B 8T VroLoeack
i, P E R AR (VN - Vour) * Iscle WERAAIKET | SRR SCH] . SPHRAa , BRI HL
R g BT HOE . W R Y AR S MR EAPAE , B A AR TR RS RO WIR S 2 1A i3k . TEZ AT KA
WREIRIER , WS 7R BT

20 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS7A20L
English Data Sheet: SBVS447


https://www.ti.com/lit/pdf/snva736
https://www.ti.com.cn/product/cn/tps7a20l?qgpn=tps7a20l
https://www.ti.com.cn/cn/lit/pdf/ZHCSS56
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS56&partnum=TPS7A20L
https://www.ti.com.cn/product/cn/tps7a20l?qgpn=tps7a20l
https://www.ti.com/lit/pdf/SBVS447

13 TEXAS
INSTRUMENTS TPS7A20L
www.ti.com.cn ZHCSS56 - JANUARY 2024

K 6-1 B 1 ik B BR 1 & o

Vour

Brickwall

Voutnom /

e e e e — — —  Vrowosacx

<+—  Foldback

oV | | | > lout

0mA Isc IraTED loL

B 6-1. T AL PR

6.3.5 XJE8iE (UVLO)

ZA A RA — AL R EBUE (UVLO) Bk , TSN f AT BA AT 45 H— 20 77 205 58 A0 O i s He
JEo N T B AR ATE SIE AN R BRI OCHT | UVLO B 4 41 R e E iR .

6.3.6 kT

O ORI RS P AE T8 AR ISR (Ty) ET1 2] Tsp(shutdown) ( SEEUE ) IEEH] LDO. FASRWIE I T ) OR £ IR
FEREZE Topresety ( JLAUH ) BFSAFEAL (598 ) «

e GRS B (AT TR HOH 2, DR A B RGSC T | B8 0F T DLEIA 6 | BRI RAERAK. T8tk L
Vin — Vour EREEK , BN i H el 78 85 70 F (IR LA 5 , B Sh IR (0 oh S RE BT R e i o 71 B Se i il
T, BOCWHR Y ThRE S 1E B Bh e 2 T AR F s 1F

N SEPLRTREIEAT |, B LSRR ITE & s 77 R A RO . TR XA i R S L R i 1T & 58
BAFAB BT A . BR B AR A ER AR LS B AE BT 1L G E S oL, (HIE B IR T B ACE SR B [l R
FREEEE N FASCIHDIR S SR T B ) B i 25 1R B I8 AT S PR B T Sk
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6.3.7 AR
PR A F DL S AR N R R MOSFET 4 — /NP #8 A\ OUT 43 . A4 V55 e, e B it
¥ EN IXB) 9P IN B U B 2 R R 8E (UVLO) BIME LA T SR
T 27 H A R TS0 P R E i N FL YR S5 S R DR R A R A AT O TR D S T R T B 2 AT S g I ) N
X ] HL I 2 FECER RN . FE RIS 1] PoKe Je 1) L PR A D AN R O 25 PR A0 FL IR T 5%
6.4 Z M IhEe
6.4.1 S Thae R ELE
*6-1 A TAFE TSNS EEI. GRSEE , ESH ETH TR,
& 6-1. /DB LR

TR o
Vin VEN lout T
EW BT Vin > VouT(nom) + Voo A Vin > Vingmin) VEN > VENHI) lout < louT(max) T, < Tsp(shutdown)
JR B TAERRE R ViNmin) < VIN < VouT(nom) * Vbo VEN > VENHI) lout < louT(max) Ty < Tsp(shutdown)
BRH
( ﬁiﬁ FLAAT AR EE Vin < Vuvio VEeN < VEnow) ANATH Ty > Tsp(shutdown)
FHZAsF )

6.4.2 EH LT

235 2 R BRI, SRR R SRR AR AR

N B TR K TR Rk H B N R B B (VouT(nom) + Vo)

Y RN T RR B (louT < loL)

P LR T HOCHHR (T, < Tep)

i fE FELRSE AT B R B THBE B R |, (B R R R TR T P E

6.4.3 K[ TIERBERK

W RN L EAR T PR e 548 0 R P e R (BT R B AR B A Hofd 2618, B8R4 TAEALE
JERERE G, R | it R PR BN B . R U R T S A L T B B A X AR
TER, DA AF i A e e 23 S35 IR, e PR i e 11 2 B i 67 A 245 T e 2 3 B0 L PR Al 22 50K

JHTR] ) I 508 A R IR BN B BRAR X B = A DX N R P B K T B T AR AR F N b R B L
(Voutnomy + Vo) FIMELIS |, % th i He vl fi 2 icd i AR AR RO IR ) 17 S o0 3 308 ot A ] 28 P [X 3k

6.4.4 2

FEE R EN B E8T Veneow) KXW LDO WY (1620 4T R ) » JHEEAN, S5 A goc
W, R RSOGO FLAG HH R B — AT OUT ety 8] 1) A R v i 2 3 sl & et
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7 LR ANSE

#IE

LUR BB 2 BE BANE T TI e, TI AR R e vk . T % 2 e e o2
EEHAE, PURRAEAINS B S AR A RS RE

71 MNRER
711 2R EASRRA

A BT LS NN A i AR AR AR B HIBE (ESR) P& IR 3L IAR 8 « 2 2 M B A 2} U IX Se 2 Y
N2 Bl Fr bR fE I HETEAE AT, HAA 2SS & R AF IR AW A . SR X7R. X5R Il COG #ii5E Hi /i B A4 A} A B e i
7 e AT AR BN IRV B SR B T R s AR EE , Tt TR A ARALEOR, IO EAE A YBV FUE LR
Ao

TG R B T | AT RO A B TR AR RO R LT . SR, B RS i
50%. G ILIEA7 A 1 A AL AR H 1788 22 B LR R R 50% HOH MOt

7.4.2 AR A BER

FUEF LDO AT A SO0 T RAE I , 7 BLAF OB L 0 A IN AT GND 2 IR — AN a8
SURED S T UGS RPHE R, WA AR TN S RER D, 6 SRR, AL
PSRR , UISLRIIAT 0.5 , WARLLGE MR i fe B . Suis LA LR A5 RN, CICRAE GO |,
5 IN Al GND 2 A AR , BN RECTTAEA 55 A RsE ((LRIREMEFELAES ) | FE DL ERE T RS
I 22 R B TP R BOK SRR A B | S 3805 S A IR RSB T UK, T A 3
KT RME 0 2

A 0 A B B TR SR MR SO AN AS PR . AT RREE | WL @IS A R SR T
Py T P 5

7.1.3 BB

D BRI A W B LDO X S L R IR ) A b R T i 52, AT 48 R R T A o A7 2 2 i S S ] A R4Sk
SRS o R DR AR AR e DL M E SR AR B R . 1] 71 AR TR XA R . X3 AL E
A H 2 s AR TR IR 1 X3

——A—> «CreDPe¢—FE— b HGrHe—H—»

B 71. ARSI

FE R R A 2 FE S B IR

o TR R R e il PR A AT R R i Y PR B A AR BH BT E (X B )
o MERFERRREZ HT LDO BN 74 B , RSB HUE IS (X C )

FE N FE B B e S B IR

* LDO AR FEIMG R ET: | IS EU A ES B g (X F )
© A ETHRIRE R BT LDO FRAR T h R, RIS Sl AT (XIR G )

BOK R H P T A SR R S ST TR O W L, (EL Sl 02 A A 2T RE o B K B S B e IRl , RO #
PRME AL, IF Houfa A A s 4R 0k 1 5 v ) FL AR A
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7.1.4 RIEBE (UVLO) #1E

UVLO i FT Aff R 75 i\ PR 31 a5/ T A A I Y0 Bl i 2 P DR SR A AR, R0 ORAE B N LU 5 I 41 5k
Wro 18 7-2 s 7 UVLO HUERXT & Al A\ L B SR AW Lo % AT BA2p 9 BUR JLANER 2

o XHA D ERIAEE UVLO ETHBRIMEZHT , ssfF A E 3.

« X B EWIEAT , WIS

* X3 C: &1 UVLO FRERIMAE (UVLO EAEIME - UVLO B ) IR RS, Hith nlag o i sya /| |
S ORER A RS .

X D @ IEHIEAT, AR,

X4 E : KT UVLO FREBMEMRIEF . TR RSB IS e |, izas PEE R Z AU 00 T 2 25 H
I Bt 2 TR, Hi A EER UVLO ETHBIER , SRR EEEH |, BEE & 1E% R E.

Xk F o IEHIEAT , R M TR UVLO FEERIE

X G M NHEREZE UVLO FREBIELL FAE] OV i, iZ#s - . St oh T SuBoRG PR e f s i

8

UVLO Rising Threshold
UVLO Hysteresis

A 7-2. #.7% UVLO iz1T

7.1.5 ThEHFE (Pp)

P T S T S S R AR T R RE . ER FLEE AR (PCB) b iy FL R A B DL K BB M A T R AR R 28 8 [l
PCB X $5hlh ZiU B R At 2 5 AR 3 0 ) e s

KFF—B el , Fe 2 b i Th R R RO ok 15 N 25 s = A . iR 2 IR Pp -
Po=(ViN - Vour) % lout (2)
T E MERE R G R, W RRR R B AR DR BB, AWML SRR .l & S e RE , v DU
B N Bl H R 22 . TPS7A20 [14I Hs Fa mT 7 56 Jan ) Fe Hs St ] P S o B
PRI E VR S IR AT B ARV . R IR B R R B R N T DA R A X A . A
X3 & — BN , AR E AL T B AT P 5~ TH] X 3 e 350 7 i~ T
BRINFERE T 12 R R E 4 (T)). RIEHFER 3, IFRFHMLEIRIE T S PCB A FHHAEHESR
WEHH (R o o) FIABESRIEE (Ty) BX. HER 4 SEHHEY) H#2 3 B4 BEiR.
Ty=Ta+ (Roya*Pp) (3)
loutr = (Ty = Ta)/[Roya > (Vin ~ Vour)] (4)

IR, LR (R yp) IR KRR FEGR THEE PCB Wit P B RBEAGE /1, LSRR S AL 4 E
FHEAALETS . AMEGEEE RPILREM Ry ya H JEDEC #xift PCB FVHY BRI A e sE |, (N 1 25 A0k BE IR AR X
W& X TRORIAAE , Roga L5 EE X2SON 345 24053 (JRH ) #4H (R0 yc(bot)) 5 PCB /=411
IR RSY I
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7.1.5.1 1 ELH

JEDEC FruEIIAE R E ] psi (V) #ABFr kAL 5 LDO 7£ A PCB bt o FH L BE 45 iR . ™A%kl | B8R A
JEMPH SR, (R T — il S5 IR A S 7. O E X psi HEAR S A Bk . S PIERR
(Wyr MW, ) ST RER 5 IFE AEAeE H Rhdh .

Wyr :Ty=Tr+ WyrxPp M Wyg: Ty=Tg+ W ;g xPp (5)

Hrp

o Pp AFEEIE | el 2 TR

o Ty BB TR b (Al B I

o Tg AATEMAFES S 1mm B T332 O A BINAS 1) PCB iR
7.1.5.2 Z W HELLETIXE

LDO A TAF XIS I s T . fan th UL Sim A e A\ IS O PR Ao 2R PEAR IR SR Shia AT M il X s n & 7-3

L, WU LA

o I R PR A 45 R B UL R T R NN 2 T RN E ) U (Vi - Vour)e EEHAEE S5 /4
FELTFHREC 7 -

o U B R 2 PR SR S e HH PR LT R U fE 2 S R R R L A

© WUEAR SRS R AR . I RS (2 T SR RO B R T SR
- FEREIRE TR 4 . REREARLIER) , BIOY LDO KyHcRHUE S5R H LDO LA D Az

I, 2 Vin - Vour SIS, i s s SR A
© BUEEANRETEERE T Vi - Vour FIs/MEM R KAE
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Kl 7-3 JER T iZ 8T E BA Ry 1 JEDEC bt K HES AR B @ TARX S |, i A7 aE 178 R FR.

| | |
| |
| |
| |
| |
Output current limited by : Rated output : Output current limited by thermals
< dropout | current |
< | |
€ | |
[
5 | |
o | |
5 | |
o | |
=] | |
O | |
| |
| |
| Limited by | : Limited by
: minimum Vi | | maximum Vi
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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 ©)
@ )
TPS7A20L10PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ou
TPS7A20L10PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ou
TPS7A20L12PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (0)Y)
TPS7A20L12PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 oV
TPS7A20L18PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ow
TPS7A20L18PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 ow
TPS7A20L28PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OX
TPS7A20L28PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 OoX
TPS7A20L33PDQNR Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 oz
TPS7A20L33PDQNR.A Active Production X2SON (DQN) | 4 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 oz

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
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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.
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GENERIC PACKAGE VIEW
DQN 4 X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4210367/F
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PACKAGE OUTLINE
DQNOOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Bl i
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(OPTIONAL) i — (0.11)
NOTE 4 03 & 0.1M|C|A|B
: 0.05(M) |C
0.30
3X 015

4215302/E 12/2016

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

This drawing is subject to change without notice.

The package thermal pad must be soldered to the printed circuit board for optimal thermal and mechanical performance.
Features may not exist. Recommend use of pin 1 marking on top of package for orientation purposes.

Shape of exposed side leads may differ.

Number and location of exposed tie bars may vary.

SRR
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EXAMPLE BOARD LAYOUT
DQNOOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER MASK DETAIL
4215302/E 12/2016

NOTES: (continued)

7. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).
8. If any vias are implemented, it is recommended that vias under paste be filled, plugged or tented.

i3 Texas
INSTRUMENTS

www.ti.com



EXAMPLE STENCIL DESIGN
DQNOOO4A X2SON - 0.4 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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BASED ON 0.075 - 0.1mm THICK STENCIL

EXPOSED PAD

88% PRINTED SOLDER COVERAGE BY AREA
SCALE: 60X

4215302/E 12/2016

NOTES: (continued)

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