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] ) f=1kHz 6.8
en ANFVBIE /A R nV/VHz
f=10 kHz 4.2
in ANSVE AR f=1kHz 55 fANHZ
AN BIEGH
Vem (1A e R (V-) (V+) v
Vg =16V, V- <Vgy < (V+) -
85 110
2V (PMOS ~<7)
Vg =5V, V-<Vgy < (V+) - 75 08

2V (PMOS 7)1
IR R 25 b Vg = 2.7V, V=< Vgy < (V4) - | Tp = -40°C~125°C dB

FAA(E bk

A 90
st 2V (PMOS ~7)
Vg =27~16V, (V+)-1V < 78
VCM <V+ (NMOS ’\77)
(V4)-2V <Veu < (V4) -1V 4 56 B ML TSN
AR E—F VA
Zo 0 1ooqie MQ || pF
Zicm [l 61 TQ || pF
Br—7 A4
Vs =16V, Vey =Vs/2, 120 136
(V=) + 0.1V < Vg < (V+) -
0.1V Ta =-40°C~125°C 136
Vg =5V, Veu=Vs/2, 104 125
AoL B —TFBIES A (V=) + 0.1V < Vg < (V+) - dB
0.1v(H Ta = -40°C~125°C 125
Vg=27V,Vem=Vs/2, 90 105
(V=) + 0.1V < Vg < (V4) -
0.1v(M Ta = -40°C~125°C 105
BB E
GBW TA IR Y ‘ MHz
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5.7 EXEE (FX)

Vg = (V+)- (V-) =27 V~16 V (1.35 V~18 V), Tp = 25°C. R_ = 10kQ % Vg / 2 28, Vom = Vs / 2. VouT = Vs / 2 DA
(FrizREak D72 RY),

INTRA—H T AN R/ME REME RAfE HfL
SR A Lk Vg =16V, G = +1, Vgrep = 10V, C, = 20pF® 33 Vips
0.1% ¥£T, Vg = 16V, Vgrgp = 10V, G = +1, C_ = 20pF 0.70
0.1% $£T, Vg = 16V, Vgrgp = 2V, G = +1, C__ = 20pF 0.22
ts RN ps
0.01% T, Vg = 16V, Vgrgp = 10 V, G = +1, C_ = 20pF 0.89
0.01% T, Vg = 16V, Vgrep = 2V, G = +1, C_ = 20pF 0.42
P~ —r G =+1.R_ = 10kQ. C, = 20pF 64 °
3080 4 Ay ] 7 e ] ViN X 7 A2 > Vg 120 ns
0.00005%
Vs = 16V, Vo = 3Vgrus. G = 1. f = 1kHz 126 B
THD+N TR LR + /4R V=10V, Vo =3 Vgus. G=1.f=1kHz, R =128 Q 0'0032;/; =
0.00032%
Vg=10V,Vp=04Vrus. G=1.f=1kHz, R_.=32Q 10 B

10 BRHCHIT 77— R o2 (ZERCEHOE DY) 255
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5.7 ESIHIHE (FiX)

Vg = (V+)- (V-) =27 V~16 V (1.35 V~18 V), Tp = 25°C. R_ = 10kQ % Vg / 2 28, Vom = Vs / 2. VouT = Vs / 2 DA
(FrizREak D72 RY),

STA— \ FANEHE | RME R®E RAE]
H
Vg = 16 V., R = £ 7 6
Vg =16V, R_ = 10kQ 25 60
BIEHNAT (L= | EBRFADL—LD Vs=16V.RL =2k 85 00|
D) YR Vg = 2.7 V. R =HE£ 1 0.5
Vg =27 V.R, = 10kQ 5 20
Vg =27V.R, =2kQ 20 50
Isc G R +73 mA
CLoap AEVEARTEEIGE ¥ 5-33 2 &M pF
F =T —TH A _ _ -
Z o lo=0A 5-30 Z I Q
BIR
2.4 2.8
TLV9162, TLVO164. Io = 0A
Ta = -40°C~125°C 2.84
la FUT O I B mA
2.48 2.92
TLV9161, Ip = 0A
Ta = -40°C~125°C 2.98
bt Avidd
loso e — 1/32\7 2.7V~16 V., T_TOT 775 1 —7 /1 SHDN = V- 26 45 A
ZsHon AN TAROUNAL |y Z 07V~ 16 V. e TR e —T 10]2 GQ || oF
[ VS
N, i o 3
y e S SN A Ay High 05, SHON 2 ORIERAAL 2 Vot v
H jﬁ) VRIS, 20 V+ LT ORBERHYE T :
v a7 Low ALy bR | HIZR A5 Low O34, SHDN B2 OEE Tk/INAL v a (V=) + y
- BE (T 7 BAFX—T L) | VREVEL, 735 V- Ll EOSBERHD ET 0.2v
T T DA R—T VIR (v _ _ _ _ R,
ton ol B @ Vg =18V, G =+1, Vo = Vg / 2. R, = 10kQ T V- 785 5 ps
torr Z)‘/T(D%/rt—jwﬁéﬂauﬁ Vs =28V, G =+1, Vo = Vs / 2. R, = 10kQ T V- 2% 3 s
SHDN B> A7 % | Vs = 2.7V~16V, V+ 2 SHDN 2 (V=) + 0.9V 500 .
N N n
B (B TED) Vg = 2.7 V~16 V. (V=) < SHDN < (V) + 0.7V 400
(1) HHEEHmO RIS THRESHLTOET,
(2) Ta'—T7 M (topr) EAF—7 L (ton) 1. SHDN EAZEINENDIE 5D 50% RA v he, HITBERSRKMED 10% (T 12—~
JV) F120% 90% (AR —T V) Lo UZET DR E ORI ORI E L CERINET,
(3)  FEMIZOWTIL, X 5-15 & HRL TLIZEWY,
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5.8 ARBIEE

TA = 25°C\ VS = iSV\ VCM = VS / 2‘ RLOAD = 10kQ (%5:%33#_‘@@:‘1‘5&@)

45 T T T T T T 1 30 T T T T 1
40
25
35
= 30 = 20
g g
&5 25 s
5 515
g ® g
& 15 o 10
10
5
5 _l ‘
0 ! 0 [ 1=
-675 -525 -375 -225 -75 75 225 375 525 675 01 02 03 04 05 06 07 08 09
Offset Voltage (uV) Offset Voltage Drift (uV/°C)
T4 DT AT D547, Ta = 25°C T4 AOT T8 T L5040
B51. 47y MEEDEESH B52 47ty MEERYT bOSH
500 2000
400 1600
1200
[ [
g g
S S
g g
& 5
-1200
-1600
-500 -2000
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vem = V- Vem = V+
T4 HOT > FZBT o7 —4 T4 AOT T IZB T o7 —4
5-3. 77ty MEELRE L DR 5-4. X7ty MEREELRE EORR
2000 2000
1600 1600
1200 1200
< 800 m— < 800
E 2
o 400 o 400 ——
4 == & —
s o g
> >
‘3"; -400 § -400
S -800 S -800
-1200 t‘— -1200
-1600 = -1600
-2000 -2000
8 -7 6 5-4-3-2-1012 3456 7 8 4 4.5 5 5.5 6 6.5 7 7.5 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Tp=25°C Ta=25°C
TAEDOT T ICBTF LT —4 T4 DT 7B HT —4
5-5. A7ty NEELABEBE L OBRF 5-6. # 7t v MBE L RHEERE EORRF (BBRMHED)
12 BHEHZBTT 57— RN 2 (ZE R RRB G PY) &35 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLV9161 TLV9162 TLV9164
English Data Sheet: SBOSA68


https://www.ti.com/product/ja-jp/tlv9161?qgpn=tlv9161
https://www.ti.com/product/ja-jp/tlv9162?qgpn=tlv9162
https://www.ti.com/product/ja-jp/tlv9164?qgpn=tlv9164
https://www.ti.com/ja-jp/lit/pdf/JAJSL07
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSL07D&partnum=TLV9161
https://www.ti.com/product/ja-jp/tlv9161?qgpn=tlv9161
https://www.ti.com/product/ja-jp/tlv9162?qgpn=tlv9162
https://www.ti.com/product/ja-jp/tlv9164?qgpn=tlv9164
https://www.ti.com/lit/pdf/SBOSA68

13 TEXAS

INSTRUMENTS TLV9161, TLV9162, TLV9164
www.ti.com/ja-jp JAJSLO7D — NOVEMBER 2021 — REVISED MARCH 2024

5.8 AR (Fex)

Ta = 25°C. Vs = +8V. Vo = Vs / 2. Rioap = 10kQ (R ERIE D72 ED)

2000 2000
1600 1600
1200 1200
< 800 < 800
=2 =
o 400 o 400
& & 0
= _— pel
2 s
g -400 g -400
& -800 & 800
-1200 -1200
-1600 -1600
-2000 -2000
8 -7 6 5-4-3-2-1012 3 456 7 8 4 4.5 5 5.5 6 6.5 7 7.5 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=125°C Ta=125°C
TAEOT T BT LT —4 TAAOT T IZBF LT —4
5-7. A7ty NERELRAHEEE L DOBF 5-8. # 7t v MEE L RHEERE & OB (BBRMHED)
2000 2000
1600 1600
1200 1200
< 800 < 800
= =2
o 400 o 400
R g
= jg— = 0
2 S
5 -400 ®  -400
£ £
O -800 O -800
-1200 -1200
-1600 -1600
-2000 -2000
8 -7 6 5-4-3-2-1012 3 456 7 8 4 4.5 5 5.5 6 6.5 7 7.5 8
Common-Mode Voltage (V) Common-Mode Voltage (V)
Ta=-40°C Tp =-40°C
T4 DT > 7B HT —4 T4 HOT T BTHT —4
59. 77ty NERLREEEL DR 5410. 77ty FERELFHEEEE DBR (BB ER)
500 75
400 — G=-1
60 — Gt
300 G=11
5 45
< 200 == 3 G=101
3 T G=1001
> 100 | S 30
g —_— { o
| g s
E -100 q z 0
S| £ 2 N\
O -15
-300
-400 -30
-500 _45
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 100 1k 10k 100k M 10M
Supply Voltage (V) Frequency (Hz)
VCM =V-
TAEADT T IBITDHT — s on 5
f =RHT 512. U —7 54 ¥ L BB E DB
5-11. 77ty MEELERERE DR
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5.8 AR (Fex)

TA = 25°C. Vs = 48V, VCM = Vs /2., RLOAD =10kQ (%ﬁ:?ﬂiﬂj@?ﬁib‘ﬁﬁ@)

20 __ 600
g — Is- 3 550 — ler
= 15[— le+ = 500 et
[ — los o los ,
£ £ 450
3 1 3 400
3 5 — 8 350 /
o) ﬁ/ & 300 1
T g 2 250
S ] £ 200
S 5 - ] /
e = = 150 4
=3 =1 /)
S 4o G 100 7
8 8 50
o m 0 e e |
5 15 5
g g
-20 -100
8 -6 4 -2 0 2 4 6 8 -40  -20 0 20 40 60 80 100 120 140
Common-Mode Voltage (V) Temperature (°C)
A TF AT
513. AAINA 7T RAERBLUA Ty MEfi & RHBE L DM 5-14. AANA 7 ABHRELVA 7y MERLBELDBR
%
50 V+
— SR+
45 — SR Vi -1V
40 V+ -2V
& 35 S V+ -3V
=
S 30 & Va-av
é 25 g V4 -5V
= 20 3 V+-6V
@ 5
15 O V+-7V
10 V-8V [ 4000
5 Vi-gv|— 25°C
125°C
0 V+-10V
0 05 1 15 2 25 3 35 4 45 5 0 10 20 30 40 50 60 70 80 90 100
Input Step (V) Output Current (mA)
B 5-15. AN —L— b EAKRT v TBEL OB Vg = 16V
5-16. HABERA > J L HABFHELEOBR (V—X)
V+
V+ -1V
s s
> S V+-2V
8 8
o o
> >
3 3 V+-3v
3 >
o o
Va-aV [ 4o
— 25°C
125°C
V+ -5V

0O 10 20 30 40 50 60 70 80 90 100

Output Current (mA)
Vg = 16V
517. HABERA /LN BFHREDBER (> 0)

0 10 20 30 40 50 60 70 80 90 100
Output Current (mA)

VS =5V
5-18. HABEX A & L HABFR &L DR (V—R)
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5.8 AR (Fex)

TA = 2500\ Vs = iSV\ VCM = Vs / 2‘ RLOAD = 10kQ (%ﬁ:?ﬂiﬂj@?ﬁib‘ﬁﬁ@)

V- + 5V 120
105
V- + 4V
90
S )
o 75
§ v-+av ;E’
o a 60
> 3
a3 V-+2V i
g T 45
° 3
30
V-+1V
15
V- 0
0 10 20 30 40 50 60 70 80 90 100 1k 10k 100k 1M 10M
Output Current (mA) Frequency (Hz)
Vg =5V 5-20. CMRR &K Uf PSRR & FifE# & DR
5-19. WNHEERA VL HNEREDORER (> 9)
1000 1000 60
s s
> = > —
2 ) €3 g
£ 100 2 £ 100 80 2
o £ o &
$ 5 5 5
g 100 2 5 2
o 10 % o 10 100 .%
P < i <
g 8 3 8
g 120 £ 2 s
é 1 g é 1 120 g
£ 1S
§ £ 3 £
© 140 O o [$)
0.1 0.1 140
-40  -20 0 20 40 60 80 100 120 140 -40  -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
Vs =16V, VCM =V- VS =5V, VCM =V-
5-21. CMRR &iREE & DB 5-22. CMRR &iREE & DRR
1000 60 100 80
S\ —~
S P b4 —~
>
< 3 | 2 g
£ 100 80 2 g 10 100 g
o @ © @
c o o 14
g S S S
g 3 I — L 8
o 10 100 -% .% 1 120 -2’—,
f:‘:) i 4 14
g g | z z
= =} aQ oy
: = =1 S
s 1 120 g (Q 0.1 140 ‘P._
: e | g :
S £ o )
(&) 8 o '
0.1 140 0.01 160
-40  -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
[ ! =] i3
Vg =27V, Veym = V- 5-24. PSRR &BE & DR
5-23. CMRR &RE & DBAR
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5.8 AR (Fex)

TA = 25°C. Vs = 48V, VCM = Vs /2., RLOAD =10kQ (%ﬁ:?ﬂiﬂj@?ﬁib‘ﬁﬁ@)

2 TI~T 100
S
Z
=
z
[
< o
2 ®
I =
3 g 10
= %)
£ 9
< ]
p4
[}
(=)
S
1.5 S
5
2 -
Time (1s/div) 10 100 1k 10k
Frequency (Hz)
5-25. 0.1Hz~10Hz D / A4 X 5-26. AWNEBE/ A4 X ARY MVEE L AR EDOBER
28 26
255
24 25
2.45
< < 24
E 2 E 235
= e 23
£ 16 g 2o5|-
3 3 22
€ 12 € 215
% % 2.1
S 08 2 205
& G 2
1.95 — Vs=2.7V
04 1.9 Vs=5V
1.85 — Vs=16V
0 1.8
0123 45 6 7 8 9 10 11 12 13 14 15 16 40 20 0 20 40 60 80 100 120 140
Supply Voltage (V) Temperature (°C)
VCM =V- VCM =\V-
5-27. B EFR L EREEL OB 5-28. & B & RE & OBFR
145 1000
— Vg=27V
140 — Vg=5V a
Vg = 16V =
135 8 100
o &
T 130 k]
= B [ m— g
& 125 — =
aQ 3 10
o j=3
E 120 E
§ 115 §
-
110 ] £
"] [}
——— o
105 [——1— o
100 0.1
40 20 0 20 40 60 80 100 120 140 100 1k 10k 100k 1M 10M

Temperature (°C)

5-29. I —TBES 1 >~ LRE E DB (dB)

5-30. B —THNA Y E—S X L AR & DB

Frequency (Hz)

16

BRHI T B 70— RS2 (DR B Ab) #21E
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5.8 AR (Fex)

TA = 25°C\ Vs = iSV\ VCM = Vs / 2‘ RLOAD = 10kQ (%ﬂ:%ﬂﬁ@tﬁb‘ﬁﬁ@)

70 70
— Riso = 09, Overshoot (+)
60 60| — Riso = 09, Overshoot (-)
Riso = 50Q2, Overshoot (+)
— Riso =509, Overshoot (-
50 50
5 40 < w0
] o
[ g
o 30 g 3
3 >
© O
20 20
— Riso = 0Q, Overshoot (+)
10 — Riso = 0Q, Overshoot (-) 10
Riso = 50Q, Overshoot (+)
— Riso = 500, Overshoot (-
0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
AT Y7 20mVpp, G = —1 AT Y7 20mVg,. G = +1
5-31. IMEBA—N—2a— FEBEMEAREOBR 532, IMEEF—N—2 0 — P EBEEEH & OBE
70 20
— Input
® — Output
60
10
—~ 55 _
< =
oy 50 %
S 5 3
2 40 g_
o <
& 35
-10
30
25
20 20
0 20 40 60 80 100 120 140 160 180 200 220 Time (2 ps/div)
Capacitive Load (pF)
G=+ CL = 20pF. G = 1, 20mVp, A7 7 IV
5-33. QI — U LBAERMAR EOMRE 5.34. IMESXT v TIoX
20 4
— Input — Input
— Output 3 — Output
10 ¥ 5
% g 1
Iy (o]
%; 0 S o
S S
Q
g £ 4
-10 5
-3
-20 4
Time (2 ps/div) Time (2 ps/div)
Cu= 20pF. G = -1, 20mVpp A7 71 CL=20pF. G = 1, 5Vpp AT» 7t
5-35. IMESRT v Tio&E 5-36. KESAT v Ti&
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5.8 AR (Fex)

TA = 25°C. Vs = 48V, VCM = Vs /2., RLOAD =10kQ (%ﬁ:%ﬂﬁ@tﬁb‘ﬁﬁ@)

4 20
— Input — Vs=16V
3 < Output — Vs=2.7V
M — 16
2
S =
E ; 12
2 0 3
= =
E 4 o 8
<
-2
4
-3
-4 0
Time (2 ps/div) 100 1k 10k 100k 1M 10M 100M
Frequency (Hz)
CL = 20pF, G = -1, 5V, A7 v I 5-38. RKIMAEE & AiRH & DR
5-37. KBS AT vy TH&E
-60 120
-70 110
-80 100
-90 90
g -100 T 8
x koA
s 110 g 70
g -120 Z 60
-130 50
-140 40
-150 30
-160 20
100 1k 10k 100k ™M 10M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
5-39. Fv RJV RV —2 3 > LEiREEDOBR 5-40. EMIRR (BB T3RxLt) & AR & OBR
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6 F¥4HsiEA
6.1 =

TLV916x 773V (TLV9161, TLV9162, TLVI164) i, 16V INLHA =T 7 77IUTT,

ZNHDTRARL, L—L V— L— LD AT ARWA T2y h (#210pV, EEHEE), (A7 2y s KU (£0.25uV/
°C. HEHEfE), 1MMHz O/ 2 O 7= DC FEE AC MEREEIF A TVET,
BIRL—/LETOZEBB IO R AT E L&, KREWEKER (273mA), KEWAL—L—h (33V/us), v b
TR EDRFEE R 2T TLVI16x 1%, 16V FEEEM T 7V r— T a i L= Rk CH R JMEREA R T 7 T,
6.2ETNY IR

+
NCH Input
Stage
N+ 16-V o
Differential Slew Shutdown Gain Output
MUX-Friendly Boost Circuitry Stage
Front End
IN-
L+
PCH Input
Stage
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6.3 HRBESREA

6.3.1 Ah{RERK

TLVO16x 1 X, KB AT —F% 7 7 F X 2L CATIRES A4 — R REICTHEEHIC, WPESRM T THEER A
TMREEATNET, @ERERT Y T INWE LS TT I T AT NI DR D N 1 A A — R 5% X 6-1 1IZ2RL
F9, ZOHFETIEK 6-2 IR T IO, URER/ NADT-DIEEELE BN U TR OBIERSEALET, K71
[FIEE DA ZNODEH T 7 AJE Fld. AVEREIECT /N0 YV — Ny FAF—RENENAT AL, BN 7
FERIDMEONE T,

V+ V+
Vine —T— Vins T .
VOUT VOUT

16V TLV916x ~0.7V
Vin- i Vin- l

’ V- ) . V-
TLV916x Provides Full 16-V Conventional Input Protection
Differential Input Range Limits Differential Input Range

B 6-1. TLV916x DA NREMEEISZEANBENZHIBR L /2N

r——=——==-=-== !
| v,=8V  Reu sv | s, Ron_mux \TC(D b @ @
| AA%Y * I O » NV O . C
| 1 T T e s ey
Crir Cs I
| T |°T | |
I = | = } 1 v
| = —
I Voi==8V Rpyr -8V I St Ron_mux l @ } } T *
| NN 0 o 0—0 | !
| s S e S ————— »
I Crur I | | Cs I ldiode_transient | 7;77 i vouT
I — v | — VIN+
o o -8V
Input Low-Pass Filter Simplified Mux Model Buffer Amplifier

B6-2. /vy Y= Nyo F4F—RTRE M I/OBMEIRET S

TLV916x 77V DA T 71, FF S E A D ANRET =X T 7T ¥ Lo TEDEA LY —F U A LB A )%
RRERMIELET, 207 —F77F v Tld, (B B E LML R > 7R ORBIE IR AE L7228 | v VT F v L
DEAAF NN T TV —a Al g4 =7 7720 ET, TLVI16x [T K 16V DZEEAA LT (AT 7D
FHRE  LIERHRE L ED M DEE) 2R TEDHID, AR —FL LT 3T —F T4V ay VAT LRED
BT T AN BEM AT 27 7V r— a2l QOET, a3 DUV Cid, Tl TechNoteMUX S i i FE A2
T NS RUTIEEN,
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6.3.2 EMI f8 %

TLV916x 1%, WO BT (EMI) 742V T HERL T, VA YL ARER, THal G 5F =—r 7 V2L
SRNRAE T DB E RO R L DY — AL D EMI O BB AR £3°, EMI MR IR B 5t FEIC I daE T
HEC. TLVI1BX 1D IR GOSN EAIE AL TWET, TF A ARV LA VE, 10MHz 225 6GHz £ TOIE
JRWEEEL AR ST D Te o T AT 7 Ot % EfE I E B L O EAL T8 E 2 B L £ 72, TLV916x T
ZDOTANE T RERE . K 6-3 IRLET, BEEOT IV r—ar T RIICEET D, FrEDEREICB T
TLV916x @ EMIRR IN+ fii%, % 6-1 [T RLET, [A 77D EMI [RERIT AV r—ay LiR—MMIE, A7
BT A EMIRR PERED MG BN e di S TR, www.ti.com 7 BA T e— R TEET,

120
110
100
90
80
70
60
50
40
30

20
10M 100M 1G
Frequency (Hz)

EMIRR (dB)

6-3. EMIRR 7X b+

#+z 6-1. WREFIICHTS TLVI161 D EMIRR IN+

JEBEK T IV —ar Ei3E Y T EMIRR IN+
400MHz FNAVIERR, BAAVER, FHCOEM, ]R&R. L—F — BN (UHF) 77V 7r—tay 50.0dB

GSM (BEAAABIE) THVr—Tav B ora— b VAT L #Ea{E, e 7 —var, GPS (fkk
1.6GHz £T). GSM. #ii2=E /AL, UHF 77V /r—ay

1.8GHz GSM 77V —ay B/ X=YF VIR, 7T e—RANUR iR, L 3R (1GHZ~2GHz) 65.6dB
802.11b, 802.11g. 802.11n, Bluetooth®, /AL /=) /Li@fE, FEEA, BHEABIOERA

900MHz 56.3dB

2.4GH i S 70.0dB
z (ISM) GBI 7~ F =7 83 OB . S /3K (2GHZ~4GHz)
3.6GHz BRI, T2 mERBL T —rar HE, BN/, S SR 78.9dB
5GHz 802.11a, 802.11n, #iZZi@F LT 5 —ar | /- AVE, FliLHE TOER, C /SR (4GHZ~ 91.0dB
8GHz)
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6.3.3 [BEMREENE

HoPDET U7X, WEHBEEINZE- TN (BEAE) OREN EFLET, ZOBLGE2T B ORE EFFOET,
TLV916x Difftsct iy KEEA IR X 150°CTY, ZOREEBZ DL, T ARG L E77, TLVI16x (ZiFith B LR
BERENS DY . B CRBUIABE AR CEE T, ZOREREEIXT NAROEEZEAL, BN 170°CEEBE 2 HEA
XY T DOHIIRTGAT %A 7IZUET, TLVI162 OIHEE ) (0.627W) D7=HIZH CRENKELRD7 7V r—ia
OB, K 6-4 ITRLET, ZOBITIE, EHELOF ¥ FALERILTEE BN EED, —HOF ¥ FVIIIRKER AR N
HVET, BUCEHT DEHEDD, FBHIREE D 60°COLE ., T /A ADHEE IR IX 175°CITET AL RENET, L
MU, EEEOT SAATIIH IR TA T BA 72D DT, A ORE XL 2 BIE LT, E@EVEERO R O
FEAE ., X 6-4 (TRUET, @E OEETIZ, T A AT ANy 77U TEWEL ., 1% 5V IR0 E4, B O3 EUCLY
T NA ADFEA TR DSl BRAE 248 2 72356 L IR EVR AR EE I K> THI I DS B0 IS\ A B —H U RARRE IR
O, HINEIEH R ICES T IV RICI N T SIVET, MR EER E N 25 SR ISR RIESh 20 E
NOBEENMEEINDET, 7o I v MO RBREA R —T IV IRBER WS T D& 720 LT, 2WEREIL, IR L7
=8 PCB LA T IR EHZ L TRESEARD B A NHHZEITTEE L TS, ZOHF]TiE, TSSOP (8)/3y /47—
COBVEREA AL TV ET,

One channel has load 5 5V
Consider Iq of two channels >°
16V Ta=60°C
T Pp =0.627W
\Y
Ba = 183.4°C/W 0

l T, = 183.4°C/W x 0.627W + 60°C (|
_ T, =175°C (expected) (B
TLV9162 —
—_—
+ 2
lour = 50 mA + 2
RL g
;/'\”} J 1000 ;T
ks
6-4. IR R
6.3.4 REHARNBLUREE

TLVO16x (TH B AR ML TR, PREDOE EMAMAIRE T3, F/o, MBIHEE N T528 T, JhREk
HEMEAWM 2B T IO MBI TEET, A2 RETDET T OREADILRESH, KO RESIRGIE AR 2
BREN CEHID0IZ70E T, M 6-5 BLUK 6-6 S ML T/ESWY, 7 T WRIHERHZZE 22 E 90 HIWr 4751213,
AT T DEERERK, VAT U 7 HAHARTRE W<OPDERNEZELET,

70 70
— Riso = 09, Overshoot (+)
60 | — Riso = 0Q, Overshoot (-) 60
Riso = 509, Overshoot (+)
— Riso = 509, Overshoot (-
50 50
5 40 w0
2 o
2 g
o 30 2 30
3 >
© ]
20 20
— Riso = 0Q, Overshoot (+)
0 10 — Riso = 00, Overshoot (-)
Riso = 509, Overshoot (+)
— Riso = 50, Overshoot (-
0 0
0 80 160 240 320 400 480 560 0 80 160 240 320 400 480 560
Capacitive Load (pF) Capacitive Load (pF)
6-5. MEBF—N—2 21— FEREMATHEDER B 6-6. MEBEA—/N—a— FEBREMATLDOBRE
('|:|:|'7]7(7_"‘/7’20mvpp\ G =+1) (H:l'jJZi"‘j7’20mVpp\ G =_1)
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=T FAERR CERBIRE 1 & Eb D728 | K 6-7 1T T XA, NS BT Rigo 2 TS EFNHRAL, BEMEA
T OBRENRE N ZIECLET, ZOMBPUIT, V¥ 72 RIEITER L | S R EMEAMICH LT DC HEREZHERFL £
9, 2L BEMAR SRR ARSI INCEEHR SN TWDIGA . SERIESEENDTD BT A =0 4g
U, AR T BTN LET, AT HREIT Riso/ R DHAZEFIL , — IR L~ LTI T
F77, TLVI16x IZBEEMHAMOBREIRE I A KEW=D, U772 R Ny 77 MOSFET 7 —h KA 7 r—7 L &~
— VR RIATREDT TV r—a likim T, X 6-7 19 mIEIE, #f i Riso 2L A7 7D
EEESTET, Rgo 1F. VAT LAON—T7 F A BB LA~ — VLB LET,

+V,
y Vout

- Riso
+

Cload
Vin -VS i

6-7. TLV9161 IC L U BB AW DERS sEH Z iR

6.3.5 FHEEEEH

TLV916x (X 16V ODL—/b YV — L— )L A AT 7 ¢, AT AR B3 5 O BIRL — /L ETIRES N CWET,
6-8 IR T EAT, AT N Fr /b e P F RV DB AT T 2 HIHERE § 528 T, ZOIRVEIFAZ FZH LT
WET, N Fr /b X70E IEOL—/UITIEW A EE, BEIT (V+) - 1V 2D IEOEREEE COHPHTT 7747
(220 ET, P Fr b ST AOBFREBILENS AXE (V4) -2V FTOANTT 77470 ET, /INSBEBHE
W, GEE X (VH) - 2V 5 (V+) - IV IZBW T, DA RT3 A 2720 Ed, ZOBBEKIT, 7oA L &§HIs
LT TDIENHYET, ZOFIKIN THD PSRR, CMRR, A7 ®vEE, 7 vh RUZR, /A X, THD PfE
X, ZOMEESN CEMESE DG AL RDLE T 452808 H0 £,

ANEEAT7 Y MIEL T, 7N ADIR R ZDER IR O M2 [} 5-5 ITRLET,

IR E#IPEH L PMOS/NMOS X7 OFHAEAEH OZEANZ OV TIE., THER T AN BEEE o4 77 | 7 r—
vary J—hEZRLTIESN,

V+
<))
IN-
PMOS
PMOS
IN+ NMO"S_
1L, |_
NMOS
)
V-
®6-8. L—IVYV— L=ILANEK
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6.3.6 fIAREEDRSLE

TLV916x 7 7IVIZIE., MR SIS DR RS RE RSN TV E T, ZLDOFRT U7 Tld, AN =T [RIFHEHE L8 %
THEEh S LD L WA KRS FE AL E T, 2O R Z <A T HOIFXIELHRMIFE T, AR E SN[ ETE
A EE L CHREISNA L, AT OL — W KEELE T, TLVI16X 1L —/L Y — L — )V ATI DA T 72D
T, FFEEEFRIZL — L ETIETEE T, ANME BN — 2B 2 TOMARERITE X 8 A, Uiz, HA3ETZ
L — VIZHIBRSIVET, MBSO FERIZ DWW T, TR T AN B afg o4 X7 A7 7V r—sar ) —M
ZRL TSN,

6.3.7 BEMNA—N—X LR

mﬁf IZLDYGA AT T 75>?'€’>%\E|’J7f~/*‘*—7\1\1/7< (EOS) ICEDREM 2 H5NEDNEVIVERIZLET, Zh
DERIE, FEL _7/\4’20))\7‘7 BT A2L0TT N, BIRE/LE 0, SHICH DAL BURTHEB3HNET, =
M%@%t Y OREREIZIE, FFE O -8R RLE T aE ADEE T Vv—ﬁ&f‘?/ﬁﬁf@c‘: B AN B ST R E O RIS LTk
%ﬁéﬁxhvx@ﬁ%urﬁﬁfﬁzxmia“ £, INSDOEIBITIZN R ERINE (ESD) M RE S HHLAIA ENTERY

B L ORI TR EFA AL TH O 5T, BFRA7: ESD A XU MBI #LET,

ZOHARNR ESD Rl L, BRIIA— S —ARL A AR RO BEE 23 I R L TR EZIT B E T, TLVI16x
\ZEENS ESD [MIEOX %, X 6-9 [Z/RLET (R CH £ TWDESY), ESD ARERIEEIZIX, WL OMDEAT

TI T BAF—RMNEENTEY, ZRBIZANE e e bR S, WETDEIRT A ARDIIN—T T
SNFET, INODF AL —RIT, TXT T HEDWILT RA ARLEI ESD v TSN T, ZOMRHERIIKIT, @
HOREEERIIIET 7T 4 7 IR TN DI SN E T,

TVS

w*

—> / Power-Supply
ESD Cell

I

I

I

:

o I

+ /\/R\s/\/ IN+ : % 50 Q T hd :
i

I

I

TVS

K 6-9. £ FXMNAZEET TV r— 3 EHE LU TEMAANE ESD EE

ESD AU MIFHGREM 23 FEF I EENFEF I E W (B1:1kV, 100ns) DIZKFL T, EOS A~ MIFHFEREf 2
R BEEBELRVET (H]:50V, 100ms), ESD # A4 —Ri%, [E#Es > ESD {Ri# (0FD, PCB IZIZALFITT5
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ANZT ASAADIINL T, TAM, REZITHEE) Z B EL TREFSIVTWET, ESD A hDf#], ESD 15 %51% ESD
AT TV T ZFAZ—RZi@is L CRILIENES (TESD BEIREIES | &7 VAT STV ET) ICHESLET, ESD WX
1T, BIRA LRV~ IT T LET,

COBEIXBEIEIANMREDTDIITHE RO TR, BN TIOEELZT 774712 ¢ 5L KRB EEE 5
AELET, J‘@{EEEJ—*)‘7I//47‘ (TVS) 42L&, BN D ESD A~ MEARFIZ ESD WA S A NI/ 0T 8
THALLHEGZY I CEET, @URERGIRIEIIE, TVS ¥ A4 —R&H T 5L, T/3AAD ESD ¥ A4 —RT
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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 ©)
@ )
TLV9161IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T61DB
TLV9161IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T61DB
TLV9161IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T
TLV9161IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T
TLV9161SIDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T91SD
TLV9161SIDBVR.A Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T91SD
TLV9162IDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ICF
TLV9162IDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2ICF
TLV9162IDGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2IVT
TLV9162IDGKR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 2IVT
TLV9162IDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162D
TLV9162IDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162D
TLV9162IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2HZH
TLV9162IDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 2HZH
TLV9162IPWR Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162P
TLV9162IPWR.A Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9162P
TLV9162SIRUGR Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
TLV9162SIRUGR.A Active Production X2QFN (RUG) | 10 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 INA
TLV9164IDR Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9164D
TLV9164IDR.A Active Production SOIC (D) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLV9164D
TLV9164IPWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T9164PW
TLV9164IPWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T9164PW

@ 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.
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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 TLV9161, TLV9162, TLV9164 :

o Automotive : TLV9161-Q1, TLV9162-Q1, TLV9164-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV9161IDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9161IDCKR SC70 DCK 5 3000 178.0 9.0 24 25 12 4.0 8.0 Q3
TLV9161SIDBVR SOT-23 DBV 6 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV9162IDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV9162IDGKR VSSOP DGK 8 2500 330.0 12.4 525 | 335 | 1.25 8.0 12.0 Q1
TLV9162IDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLV9162IDSGR WSON DSG 8 3000 180.0 8.4 23 2.3 115 | 40 8.0 Q2
TLVI162IPWR TSSOP PW 8 3000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
TLV9162SIRUGR X2QFN RUG 10 3000 180.0 8.4 175 | 225 | 0.55 4.0 8.0 Q1
TLV9164IDR SoIC D 14 3000 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLV9164IPWR TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 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)
TLV9161IDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV9161IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
TLV9161SIDBVR SOT-23 DBV 6 3000 210.0 185.0 35.0
TLV9162IDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLV9162IDGKR VSSOP DGK 8 2500 366.0 364.0 50.0
TLV9162IDR SoIC D 8 3000 353.0 353.0 32.0
TLV9162IDSGR WSON DSG 8 3000 210.0 185.0 35.0
TLV9162IPWR TSSOP PW 8 3000 353.0 353.0 32.0
TLV9162SIRUGR X2QFN RUG 10 3000 210.0 185.0 35.0
TLV9164IDR SoIC D 14 3000 353.0 353.0 32.0
TLV9164IPWR TSSOP PW 14 3000 356.0 356.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. 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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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 dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N

i3 TExas
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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.

i3 TExas
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EXAMPLE STENCIL DESIGN
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

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.

i3 TExas
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GENERIC PACKAGE VIEW
RUG 10 X2QFN - 0.4 mm max height

1.5x 2, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4231768/A
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MECHANICAL DATA

RUG (R—PQFP—N10)

PLASTIC QUAD FLATPACK

Pin 1 Index Area

040
0,34

v
w] ©

0,00
Seating Height

Seating Plane

0,40

[ [ i [ A
L ‘ A
Pin 1 Identifier — | ‘ v
0,10 X 45° 04— - _ _ __ls
— ‘ gy 239
10 =
9 8 ! 7 6
LR o 030
0,35 0.20
005 10X
WGE e & 0,10 M[c[A[B]
, 0,05 M| ¢

Bottom View

4208528-3/B 04/2008

NOTES: All linear dimensions are in millimeters.

QFN (Quad Flatpack No-Lead) package

Dimensioning and tolerancing per ASME Y14.5M-1994.

This drawing is subject to change without notice.

configuration.

This package complies to JEDEC MO-288 variation X2EFD.

{? TEXAS
INSTRUMENTS
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LAND PATTERN

RUG (R—PQFP—N10)

Example Board Layout Example Stencil Design
(Note E)
- 235 | 2,30 —— |

0,58 2X
End Leads

1,50 1,50
ﬂ 0.50 0,50
0,63 2X

Note D
T T T Ena Leads [ ‘T»
‘ | | | |
H J ﬁg .

_ _ 0,35 2X
E End lLeads 1,80 075 - -

M—>J4{

0,30 2X End Leads

—

M
H*
"

3 B3
%4

’/ \\4\{\\» ! T I 058 8X Al Side Leads T T ! T I 0,53 8X All Side Leads
Hpiig J—+ Wi

0,25 8X All Side Leads —» 4

N
0,25 4X S'dé&ﬁs—q/ }# »‘ }« 0,30 4X Corner Leads

4210299-3/A 06/09

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Customers should contact their board fabrication site for minimum solder mask web tolerances between signal pads.

E. Maximum stencil thickness 0,127 mm (5 mils). Al linear dimensions are in millimeters.

F. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

G. Side aperture dimensions over—print land for acceptable area ratio > 0.66. Customer may reduce side aperture dimensions
if stencil manufacturing process allows for sufficient release at smaller opening.

b TeExAs
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side

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

i

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
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 dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)

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

design recommendations.

7. 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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PACKAGE OUTLINE

DBVOOO6A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6

(D Joa[ch~ =

PIN 1— ‘
INDEX AREA
(1L
_ 6 }
2X !
3.05 1
2.75 I
5 !
X
|
|
T |
4 |
I
6X 822 \S /) f\gj/J
& Jo20]c|a[B] X 15 Vol 000 TP
1.45
0.90
GAGE PLANE
f

e L L \ T
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214840/G 08/2024

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. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
4. Leads 1,2,3 may be wider than leads 4,5,6 for package orientation.

5. Refernce JEDEC MO-178.
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EXAMPLE BOARD LAYOUT
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214840/G 08/2024

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
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
— BX(L1) = ¢
1 | ‘ -
6X (0.6) ! ‘ |
f 4 [ + ®
| |
‘ SYMM
[ ‘ et
2X(0.95) |
L T ‘ T
R -

(R0.05) TYP / 2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4214840/G 08/2024

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.

INSTRUMENTS
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

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

4224783/A
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www.ti.com



PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. 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).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

6. 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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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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PWOO014A

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
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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
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X
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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
PWOO00SA TSSOP - 1.2 mm max height
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NOTES:

-

. 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, variation AA.
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
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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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
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|
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X
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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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