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5.6 SLAVREE

TA= 25°C , VS =18V , VCM =Vs/2 y RLOAD =10k Q ﬁé#f%@ V3/2 , H C|_= 100pF ( Fff‘?znz%ﬁﬁﬁw )
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5.6 JLAIRHE (52)

TA= 25°C , VS =18V , VCM =Vs/2 y RLOAD =10k Q ﬁé#f%@ V3/2 y H C|_= 100pF ( Fff‘tj'z%ﬁ%w )
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5.6 JLAIRHE (52)

Ta=25°C, Vg=28V ,Veu=Vs/2, Rioap = 10kQ #EFEE Vg /2, H C_=100pF ( BRAEBE I )
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5.6 JLAIRHE (52)

To=25°C,Vg=48V ,Vem=Vs/2, Roap = 10kQ EEZE Vg /2, H C_=100pF ( BEAERE B )

Temperature (°C)
f=0Hz
& 5-19. CMRR SR Hf)3< & (dB)

V-+10V
— -40°C
V-+9V| __ o5
_ 85°C
V=8V iosec
SV-+TV s
[} [
gVv-+6V g
E V-+5V )
B V-+4v E
= 5
O V-+3V [e]
V-+2V
V-+1V
V- 0 —
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Output Current (mA) Output Current (mA)
Vs =5V, R ZEHH V-
E 5-15. $rH B EHIE S5 B ( EBEIR ) RIFRA B 5-16. i L EIBIE S5 B (BER ) FRRAR
5 110
— PSRR+
4 100 — PSRR-
4 90 CMRR
o 80
S 3 o«
£ S 60
o° 25 O
z 2 50
=} 2 ©
£ T 40
O 15 & a0
! o 40°C 20
05 25°C 10
0 0
0 10 20 30 40 50 60 70 80 90 100 100 1k 10k 100k M 10M
Output Current (mA) Frequency (Hz)
Vg =5V, R &E#H:H v+
B 5-17. $arHi s RIRIE S5 B (BB ) RIFRR A 5-18. CMRR 7l PSRR SR KIS R
124 145
— Vg=16V
g 120| — vs=4V o 144
2 116 2 143
5 2
T 8 142
- 112 :
g S 141
8 108 5
g 2 140
104 T
8 E 139
Q.
> 100 3 138
<] —_
E % // g 137
[e]
8 @ T 136
88 135
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140

Temperature (°C)
f=0Hz
B 5-20. PSRR 5 ERKI<A (dB)
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5.6 JLAIRHE (52)

To=25°C,Vg=48V ,Vem=Vs/2, Roap = 10kQ EEZE Vg /2, H C_=100pF ( BEAERE B )

Voltage (1uV/div)

Time (1s/Div)

E 5-21. 0.1Hz & 10Hz W=

Input Voltage Noise Spectral Density (nV/rHz)

120
110
100
90
80
70
60
50
40
30
20
10
0

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

Bl 5-22. B\ RUE IR A SR S SR B SS R

-50

THD+N (dB)

110

— RL=10kQ
— RL=2kQ

R = 600 Q
— R.=1280Q

100 1k 10k
Frequency (Hz)

BW = 80kHz s VOUT = 3-5VRMS
& 5-23. THD+N LS53R A K< R

THD+N (dB)

— R.=10kQ
— RL.=2kQ

RL =549 O
— R.=128Q

-100
0.001 0.01 0.1 1
Amplitude (VRMS)

BW = 80kHz , f = 1kHz
E 5-24. THD+N S#H g BRI o< &

©

130
125
120
115
110
105
100

Quiescent current (UA)

95
90
85

2 4 6 8 10 12 14 16 18
Supply Voltage (V)

& 5-25. FHEEHS BRS RIRRERPXR

Quiescent current (UA)

127.5
125
122.5
120
117.5
115
112.5
110
107.5
105

102.5
40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

Fl 5-26. FEEE AR SEER KRR
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5.6 JLAIRHE (52)

To=25°C,Vg=48V ,Vem=Vs/2, Roap = 10kQ EEZE Vg /2, H C_=100pF ( BEAERE B )

146 780
— Vg=16V
Al vg-av g @
o 142 o 660
o o
c 140 S 600
‘T kel
G 138 2 540
[} £
g 136 = 480
2 134 £ 420
Q (@]
g 132 g 360
< 130 S 300
& 128 8 240
12— © 180
124 120
-40  -20 0 20 40 60 80 100 120 140 100 1k 10k 100k ™M 10M
Temperature (°C) Frequency (Hz)
& 5-27. FHHEMBE5RERRXR (dB) Bl 5-28. FF R4 BHST S IME R IR R
33 55
30 50
27 45
24 40
S & 35
° °
2 18 2 30
[4 [
g 15 2 25
o o
12 20
— Riso = 0 Q, Positive Overshoot — Riso = 0 Q, Positive Overshoot
9 — Riso = 0 Q, Negative Overshoot 15 — Riso = 0 Q, Negative Overshoot
6 Riso = 50 Q, Positive Overshoot 10 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
3 5
0 40 80 120 160 200 240 280 320 360 0 40 80 120 160 200 240 280 320 360
Cap Load (pF) Cap Load (pF)
G= -1, 100mV % ik G=1,100mV %t Frik
& 5-29. /M5 GE M AR R R & 5-30. M 5@ 5 AT EKIRR
64
— Input
60 — Output
56
52 —
=~ =
— o
= 48 E
(o2l
g 44 o
©
g 40 2
© o
i 36 §:
32
28
24
20
0 100 200 300 400 500 600 700 800 900 1000 Time (20us/Div)
Cap Load (pF)
G= -1, 100mV % ik
B 5-31. M S A AR E R R B 5-32. DAL R
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5.6 JLAIRHE (52)

To=25°C,Vg=48V ,Vem=Vs/2, Roap = 10kQ EEZE Vg /2, H C_=100pF ( BEAERE B )

[ [ [ [
S . s .
> >
© ©
(9] (9]
g . g .
o o
> >
|
| |
— Input — Input
| —— Output | | —— Output
Time (500ns/div) Time (500ns/div)
G=-10 G=-10
K 5-33. EdHKE &l 5-34. U BKE
— Input
— Output
= =
kel kel
> >
£ £
© O | — Input
3 & | — Output
2 2
s s
S £
< <
v
Time (2us/div) Time (1us/div)
CL=20pF , G=1, 20mV [k RL=1kQ , CL=20pF , G= -1, 10mV Frikm v
B 5-35. M5 SHERmI R & 5-36. Mz SHERM R
— Input
—— Output r
= =
2 °
> >
o o
(] (]
2 2
s s
£ IS
< <
L — Input
—— Output
Time (1ps/div) Time (1ps/div)
CL=20pF ,G=1 CL=20pF ,G=1
K& 5-37. KI5 SHERMIR (TR ) K 5-38. RIS SHERmIRL ( LA )
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5.6 JLAIRHE (52)

To=25°C,Vg=48V ,Vem=Vs/2, Roap = 10kQ EEZE Vg /2, H C_=100pF ( BEAERE B )

_ 100
3 80 \
a —~ 60
° — Input g
2 —— Output = 40
o c
> 2 20
& a3 ol — Sourcing
Q = — Sinking
2 5
n £ 20
K Q
E» _‘é -40
o @ 60
S //
< -80
-100
Time (2us/div) -40  -20 0 20 40 60 80 100 120 140
Temperature (°C)
C_=10pF , G=-1
& 5-39. K55S Hrkmp Bl 5-40. SRR SREHKMXR
20 -60
— Vg=15V
— V=27V 70
2 15 )
£ T -80
& g
5 g -90
Q.
= 10 =3
© 9 100
S [
2 c
£ g
- 3 110
= 5
\ -120
0 -130
Tk 10k 100k ™ 10M 100 1k 10k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
E 5-41. BRMH B ESMER KR & 5-42. BERESHEERGEE
100
90
80
g 7
o«
[
S 60
w
50
40
30
™M 10M 100M 1G
Frequency (Hz)
F 5-43. EMIRR ( HERETIRHFILL ) SHERIIXR
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6 40 B
6.1 MR

TLV910x-Q1 #%1 ( TLV9101-Q1. TLV9102-Q1 £l TLVI104-Q1 ) #& 16V i Hia HI K& R 51.

TXLL 38 BA ) LUK AN RE , BAEPLEIUR Nt R R FE ( BUEUE D £300pV ) L RIRIE
( HLAYAE Y £0.6pV/°C ) Fl 1.1MHz 5 55 .

TLVO10x-Q1 R A % Z AL B N i R Ya B . & th f R (#80mA). = 42 % (4.5V/us). KD #EiB 17
(120pA , HURUE ) MOCHTD)RE |, BRI 2 — 3R MR ThAE . mitkRRIZ BHORES | G T & Fh TR A .

6.2 ThEETT HEIE

C{D Feerence C{D ®

VBIAS1 Class AB
Control —O V

Circuitry

4 1 -

I

(Ground) ©
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6.3 REMEULEA

6.3.1 EMI 7%/

TLVO10x-Q1 i & al FEL L T30 (EMI) D8 DI RER FEAR T-HRIR (A Je it A5 5 o LA S I & ok AR AU 5 B AN 0y
TUA I e A L R AR ) AR EMIE SN, FIRT RS BETHBOR AT LU i EMI L | 10 TLVO10x-Q1 AT A S i
O Z g AT (TI) DEFF R HTE 10MHz 2 6GHz # & Fa S il v 1] Py 44 B I 2 A 4k 38 S TBOR 2R i
fIZhRE. K 6-1 &ax T TLVO10x-Q1 AT LI EE R . & 6-1 JEx T TLVO10x-Q1 £ SE BRI # DL 5E A
R EMIRR IN+ {5 . 3% 6-1 ZUH 1 RIFE T B FTs (4 8 SR sCHOE IR R8T I . i A8 19 EMI
I NG A TSRO E: EMIRR PERE ERUIVERTE S | 14 T www.ti.com T .

100

90

80

70

60

EMIRR (dB)

50

40

30
M 10M 100M 1G
Frequency (Hz)

& 6-1. TLV910x-Q1 EMIRR #lli&

F 6-1. TLV910x-Q1 7EAHFHZE T ) EMIRR IN+
o= A% EMIRR IN+
400MHz LR 6. B TR, KEHRE. KR, Fik. EEH (UHF) B 59.5dB

LERE B RS (GSM) BT, EHIE(E. FHi. GPS (R ik 1.6GHz ) . GSM. iZE#a)
15 2% UHF 31

1.8GHz GSM Fifl. MABENEE. . TR L 3B (1GHz & 2GHz ) 77.8dB
802.11b. 802.11g. 802.11n. Bluetooth®, AN AFZELE. Tk, FREAIEEST (ISM) LAMEL. b

900MHz 68.9dB

2.4GHz SFLEBER TR, S JiB (2GHz % 4GHz ) 78.0dB

3.6GHz TR, AEESA. PR, BaEE. S BB 88.8dB

5GHz 802.11a. 802.11n. MiASEEAAL. BaNEE. KM IRIET. C BB (4GHz % 8GHz ) 87.6dB
6.3.2 RIFHRY

TLVO10x-Q1 R 51 EA W B FARY . 5 N IREE 2 ICBTE R |, VF 2 18 RSO & & R AL R B o
X2 (R AR A A N X Bl R A A T Y I R e L LR, & T B B 1] RN AR A LR
TLVO10x-Q1 72— LB B NI SBOR A BRIt , IEBE Bl i e = . B IR NS 5 A 2 2
FADL e . B, o R R 258 2 ) s IR L. 1] 6-2 o 1 itk fE .
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— Input
—— Output

Amplitude (2V/div)

Time (20ps/Div)

& 6-2. TR

6.3.3 #fRp

FEAT TR 2SN BB AE AR 2 S BN BRI (4505 ) The. X—IGFRN A #H. TLVI10x-Q1 f4ant i K45 AN
150°C. It iR FE SR a1 . TLVO10x-Q1 HA R4 Thie |, ArBhik | #OE ik . BRrfryr=Ue | I\
EaAERE , — BEEBL 140°C | WCHiE Fiok#dm it iksh. & 6-3 Eox T TLV9101-Q1 B — AR H R
B, Zs A IFE (0.39W) 144 2 1 E Hy (154°C). A5 £ | 78 100°C MEIRE T | s fh45iE—
EIRE] 154°C. And | SEFRas o K g IR3) AR FF e A 145 iR . B 6-3 o T R TE I AER 3 JA TR 1 AT
No EIEH TAEWIA] | #30F7e 422 0has | Rkt o 3V, M E NS B SEIE T ST 140°C I i S o i)
HrH NS BEPUIRAS |, R BB RL B4 4 2 et

3V Normal

Vour

o Operation
16 V TA =100 C
— Pp = 0.39W
0,a = 138.7°C/W oV < QUtpUt
Ty = 138.7°C/W x 0.39W + 100°C | High-Z
T, =154.1°C (expected)
TLV9101
—
+ o
IOUT =30 mA + %
RL  3v o
) I 100Q g
_Jav §
'_
& 6-3. # Ry
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6.3.4 ZltH E A E M

TLVO10x-Q1 H A T 2 , RESIREN b & A 0, 0 HLIE IR A R s e BELES , 7T DU FATE B 248 1R ok SR 5
RPUFENE A S INHE 78 W] 1Y SR BOR 32 38 RS ME TR BT (16 S P 6-4 M1 6-5 ) o i E IR AR AEIZAT
HRETS IRIFAERS , 5 25 8 RrE s HBOR A AR IC B . AR Y2 ey ) D s SE R K

55 33
50 30
45 27
40 24
£ 35 & o
s} s}
2 30 2 18
[ [
e 25 2 15
o o
20 12
1 — Riso = 0 Q, Positive Overshoot — Riso = 0 Q, Positive Overshoot
5 — Riso = 0 Q, Negative Overshoot 9 — Riso = 0 Q, Negative Overshoot
10 Riso = 50 Q, Positive Overshoot 6 Riso = 50 Q, Positive Overshoot
— Riso = 50 Q, Negative Overshoot — Riso = 50 Q, Negative Overshoot
5 3
0 40 80 120 160 200 240 280 320 360 0 40 80 120 160 200 240 280 320 360
Cap Load (pF) Cap Load (pF)
K 6-4. M S EAMEAREKRR (100mV Fill | K 6-5. M5 ST 5 ABREHRR (100mV il
Bk, G=1) Mk, G=-1)

RN AL B O E T RIIRBRE T, AR —ANEUNET (10 Q % 20 Q ) M Rigo , fHSHH L, K
6-6 P , LAMORAR R At OOR BN RE /0. BL BB ER T B R D RS | JF IR FPAUAVE PRI B RE . (HAZ , R
HLRRf 38 5 A R ORI, WP B — AN e IS de TS S 51 N3 2k 18 22 I B/ N HE R R . ST
RZEY Rigo / Ry ML RIELE |, FEARA o Nl W T 2 A Th . a7 sh i TLV910x-Q1 JEF & & 1 T
SEHESZ PP A5 MOSFET MK S5l 25 A0 v 25 57 e IR s 45 S8 N o 1] 6-6 7 s F) HEL BB R FH I 88 L FHL % Ryso RARE
BRI . Riso 2BMARGMITIEEE , AT AL .

+V
s Vout

- Riso
+

Cload
Vin -VS i

&l 6-6. {8/ TLV9101-Q1 ¥ B A A IS
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6.3.5 LB fE i FH

TLVO10x-Q1 & —3k 16V K E IEF BN IEHBORES , Him NS EITEAT — IS 4N R 7 100mV. 5%
S0 R L B E ARG N YA TE RN P A8 ZE - AT S, il 6-7 Fios. %N R BT IE YRS |, M L IE g
PE (V+) - AV 2 100mV B, N yEXA . A B E KT fOEEBE 100mV K4 (V+) - 2V I, P
VIER AR HEBXIEEN | B A (V+) -2V to (V+) - 1V, X AN KT AL TP R ES . R X ]
REBE T AR A B, ALK, SEZXBSMSITHLLE , PSRR. CMRR. KR E. RE. WS A
THD MEREFTRES TR NSZEL TLVO10x-Q1 KA PERE | NS AT REMRE G 55 e [X 3,

V+
IN-
PMOS
PMOS
IN+ NMOS
L F—'”_
NMOS
V-
& 6-7. BLEIFM AL
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6.3.6 AL

BN R 2 1) B 5508 BBOR A8 7K 52 FiSE R 7 (EOS) (RS (i) B, I 46 ) 0] =8 F- S8 F4 N | RIS 2
W R ALY 5] BB S S . X BEANIR] 51 T B8 A RE S D RE AT AR A 2 AR B T 2R B B 1 T A R
HEL I B 5 P LT PR AR o A, X LB 3 P L P S LT (ESD) PRI IIRE | RIAE )™ i 413 2 i A4 0 FE
ORI LR AN S Ah ESD ST

BENS T 7 1% AL A ESD it DL 5 UL BRI ORI AT BT B . 1] 6-8 Jax T TLVO10x-Q1 A& i1
ESD i ( B IXIRAER ) - ESD ORI HESDS KM A A 51 BV 12 5% e (e P 48 rl 2 i 1) 0> 0 — A
B, Hrh THE R YR ESD LT (Ie SRR A FERR ) ) AR . i ORT LB AE FLBR I AR I Ak
TARIEITIRE.

TVS

h

. . TLV960x

L wa

|
|

|

|

|

v | J 5
Rs . 100 Q . f
A % ! |

|

|

|

|

|

> | — Power-Supply R.
Io | ESD Cell
V|N l

| : : v
| Vss

L - - - - ______

q
Vs
TVS
& 6-8. 5 BLAY B % N FAH RS AL I8 ESD FL%
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ESD Fifh 4 amf (aldEH 5, IEAE & (#14n , 1kV , 100ns ) , 17 EOS FfF4r&emf i | R EAR ( Bl |
50V , 100ms ) . ESD W& i T HE4N ESD R4 ( ENFES (442823 PCB L2 mipuZH e . WA 77
Bt) . £ ESD FfH , ESD {551t ESD Tt AL IBL UL ES (5108 ESD HEHEH ) . ESD WIS %
YR I — A 2 2 RIKT .

JE R AT X T B AR OR UL B, HW R B NS, W2 BGOSR o 5F A U 2%
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8.5 Fitx

TINA-TI™ is a trademark of Texas Instruments, Inc and DesignSoft, Inc.

TINA™ and DesignSoft™ are trademarks of DesignSoft, Inc.

TI E2E™ is a trademark of Texas Instruments.

Bluetooth® is a registered trademark of Bluetooth SIG, Inc.
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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 ©)
@ ©)
TLV9104QPWRQ1 Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9104PW
TLV9104QPWRQ1.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9104PW

@ 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 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. TI 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 TLV9104-Q1 :
o Catalog : TLV9104
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/B 12/2023

NOTES:

1. All linear 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.

. 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 MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/B 12/2023

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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B 12/2023

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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