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6.6 LSRR (42)

Ta=25°C, Vg =17V & 55V ( HHJi ) 5 Vg = +0.85V & +2.75V ( AHLIE ) , R = 10kQ ( %4 % Vg2 ) , Ve = Vs/2 ,
H VOUT = Vs/2 ( Iff%ﬂlijc'jﬁﬁﬁﬂﬁ )

BH \ Wik | BME REE BXE| B
FFERH
(V-)+50mV < Vour <
11 132
(V+) - 50mV ° 3
(V-)+100mV < Vg <
110 128
Ve = 5.5V (V+) - 100mV , R, = 2kQ
(V-)+100mV < Vgut <
(V+) - 100mV , R, =
1
2k, 00
Ta= -40°C & +125°C(1)
(V-)+50mV < Vour <
Aol FEFR H 3 2% (V+) - 50mV , 106 124 4B
Vom = (V4) - 1.15V
(V- )+ 100mV < Vour <
(2\((3 - 100mV, R, = 106 124
Vs =17V Vew = (V+) - 115V
(V=) +100mV < Vour <
(V+) - 100mV , R_ =
2kQ 100
Vem = (V+) - 115V,
Ta= -40°C & +125°C(1)
PR B
GBW 18 2545 ot Ay = 1000V/V 13 MHz
: T 45
SR FEIEFR 4V ik, i = +1 Vius
b7t 35
OPA392DBV. DCK, 45
T C = 1000F OPA2392DSG
B = °
R - P OPA392YBJ , a5
OPA2392D. DGK. YBJ
FEFER 0.1% , 2V Ik |, B934 = +1 0.75
ts RS i) , — us
HEIEN 0.01% , 2V ik , 3935 = +1 1
puncq/3=1ingl| VN * 35 > Vg 0.45 us
s Vour = 1V B35 =+1, f=1kHz -112 dB
THD+N E’l%{gig“:ﬁ + u,,:;{?_; ouT RMS » “H 3 i
” Vem=(V-)+ 15V 0.00025 %
o
20
Vg = 1.7V
B B A HLIR L PR B R =2k0 Sd B
1R 20
Vs = 5.5V
R, = 2kQ 35
o WL , Vs = 5.5V -55
Isc o e FRLIAL —— mA
FLHIL , Vg = 5.5V 65
Ro TF B4 H BB f=1MHz 120 Q
YR
1.22 14
I FEANBOR A I s FL IR lo = 0mA mA
B T ° Tp = -40°C % +125°C() 15
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6.6 LSRR (42)

To=25°C, Vg =1.7V & 55V ( HHJE ) 5k Vs = +0.85V & £2.75V ( AHJE ) , R, = 10kQ ( EHE Vg2 ) , Vow = Vs/2 ,

H VOUT = VS/2 ( I;/%E”E%ﬁﬁaﬂﬂ )

¥ \ WREH T
KW (PR OPA392YBJ. OPA2392YBJ fil OPA4392RTE )

losp BEANBOR BB A FB IR FTE TR S EINEEAPRE  EN =V - 6 pA
5 R TN L T 2l F R 2% (V+) - 05 v
Vi (R = PN BEAE)ION (V-)+05 Y
ton JBOR 58 0 F B 1) G=1,Vour=09xVg/2, B HMNMBRE 9.5 us
torr TR B84 FH I (1) G=1,Vour=0.1xVg/2, QBN 7.8 us

Vi = V+ 0.02
EN 51 B N\ IR LAt pA

Vi =V- p

(1) R AR AR TAE & RGN A& L E .
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6.7 JikriE
TA =25°C, VS =55V, VCM = V3/2 ) RLOAD =10k Q ( ﬁé*%@ V3/2 ) s H C|_ = 100pF ( ﬁ%jE%ﬁfU‘E% )
20 5
11 4
15
S S
® ®
g 10 2
g £ 2
< <
5
1
O | | | | O | | |
-10 -75 -5 25 0 25 5 7.5 10 -20 -15 -10 -5 0 5 10 15 20
Offset Voltage (uV) Offset Voltage (uV)
Vg=5.0 V Vs =5.0V, Vey=4.8V
& 6-1. ki i R4 B & 6-2. R ES R E
45% T T T 100
40% — 80
35%
—~ 30% s
X =
-~ [0
® 25% 2
[0} =
= (]
3 20% >
3 ?
< 15% £
10%
5% -80
0 | | | _100
-05 -04 03 -02 010 O 01 02 03 04 05 0 06 12 18 24 3 36 42 48 54 6
Offset Voltage Drift (uV/°C) Common-mode Voltage (V)
Vs=5.0V Tp =-40°C
Kl 6-3. SRR B A A I B 6-4. R KSR KRR
Copyright © 2024 Texas Instruments Incorporated TR 15 11

Product Folder Links: OPA392 OPA2392
English Data Sheet: SBOS926


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa392?qgpn=opa392
https://www.ti.com.cn/product/cn/opa2392?qgpn=opa2392
https://www.ti.com.cn/cn/lit/pdf/ZHCSN35
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN35H&partnum=OPA392
https://www.ti.com.cn/product/cn/opa392?qgpn=opa392
https://www.ti.com.cn/product/cn/opa2392?qgpn=opa2392
https://www.ti.com/lit/pdf/SBOS926

OPA392, OPA2392
ZHCSN35H - JANUARY 2021 - REVISED NOVEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 SRR (52)

Ta=25°C, Vs=5.5V, Vem=Vs/2 , Rioap = 10kQ (iEH:ZE Vg/2) , H C_=100pF ( BRIEH AT )

100

100

&l 6-9. JFERE AR SME RKIR R

Z 2
Y Y
D [}
£ £
S S
g 3
5 o
-60
-80 -80
-100 -100
0 06 12 18 24 3 36 42 48 54 6 0 06 12 18 24 3 36 42 48 54 6
Common-mode Voltage (V) Common-mode Voltage (V)
Ta=+125°C
K 6-5. KA sk SR R FR B 6-6. Kif FLE SILBIRLR AR R
30 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 30
25 25
— 20 —~ 20 —
X 2 — |—
4 [ 4 ]
2 15 2 15
= =
S S
< 10 < 10
5 5
0 L L L L L L L O L L L
1 1.04 108 112 116 1.2 124 128 132 136 14 0.9 0.95 1 1.05 141 115 12 125 13
Quiescent Current (mA) Quiescent Current (mA)
Vs =17V
B 6-7. B3 AL A &l 6-8. AW A
150 180
AN — Gain 50
—— Phase —_G=—
120 *R 150 40 —G=41
NI TN I
90 120 —_—
— \ \ - 30
g X AN &
£ 60 ———— 90 & & 20
8 LG X 3 )
£
30 \ \ 60 8 10
AN \v
0 \ 30 0
N
-30 0 -10
10m 100m 1 10 100 1k 10k 100k 1M 10M
Frequency (Hz)
-20
100 1k 10k 100k ™ 10M
Frequency (Hz)

B 6-10. A 5 IR MEIRR

12 XXk
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6.7 SRR (52)

Tpa=25°C,Vg=55V, Veu=Vs/2, Roap = 10kQ (##EZE Vg/2) , H C_=100pF ( BRAES M )

40

— IB—
30| — 15
— los

20

10

Input Bias Current (fA)
o

E 6-11. By N\RE HI S5 I E RIS R

-30
-40
-1 -0.75 -05 -0.25 0 025 05 0.75 1
Common-Mode Voltage (V)
Vs =17V

Input Bias Current (fA)
o

60

— g
— lg+

40 | — los

20

-2 -1.5 -1 -0.5 0 0.5 1 1.5 2
Common-Mode Voltage (V)

Vs = 3.3V
6-12. SN E RSB ERFIX R

60 | — Is-
55| — lg+
50| — los

Input Bias Current (pA)
w
o

-3 25 -2 15 1 05 0 05 1
Common-Mode Voltage (V)

15 2 25

& 6-13. A RE BR SHBEERIFIR R

3

Input Bias Current (pA)

100

-85 -30 -5 20 45 70 95 120 145
Temperature (°C)

&l 6-14. SN B RSB E KRR

Output Voltage (V)

10 20 30 40 50 60 70
Output Current (mA)

B 6-15. Fyi RURIBIE 53 R (fLRiR ) MERR

80

Output Voltage (V)

0
— Ta=-40°C
— Ta=25°C
05— T,=85C
— Ta=125°C

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

Bl 6-16. %t HUTRIRIE SH U BRI (FEHR ) HERA
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6.7 SRR (52)

Tao=25°C, Vg=5.5V, Vou =Vs/2 , Rioap = 10kQ ( ##2% Vg/2) , H C_ =100pF ( RAEA s )

1 0
—— Ta=-40°C
— Ta=25°C
- -0.25
s s
[0 [0
g g
S S 05
3 3
(o] (o]
-0.75
-1
2.5 5 7.5 10 12.5 2 4 6 8 10 12 14
Output Current (mA) Output Current (mA)
Vg =10.85V Vs =10.85V
& 6-17. Hiyh i RIBIE S5 AR ( hLFRIR ) HIRISR AR & 6-18. #i i BB IE S IR (BEEIR ) KRR
140 20
— PSRR- =
120 —— PSRR+ g 16
— CMRR 2 12
2
g 100 S s
o 80 s 4 —_
T kit
c
14
-% 60 o 4 —/\—‘\
2 3
Q
x 40 = 8
s
g -12
20 g
o -16
0 -20
1 10 100 1k 10k 100k ™ 10M -50 -25 0 25 50 75 100 125
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5 M
A 6-19. CMRR Al PSRR 5#fZ X FR A 6-20. CMRR 5iR & F 12 &R
40 400
300
S 200
S u 3
2 < 100
E 16 E 50
s 8 2 a0
5 o
o 0 a 20
& o
> 8 3 10
g z
2 e > 5
g -24 § 3
c -32 2
-40 1
-50 -25 0 25 50 75 100 125 100m 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
5T
& 6-21. PSRR 5RERI MR R B 6-22. HUEMEF 5B KR
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6.7 SRR (52)

Ta=25°C, Vs=5.5V, Vem=Vs/2 , Rioap = 10kQ (iEH:ZE Vg/2) , H C_=100pF ( BRIEH AT )

0.01 -80 0.1 -60
—~ —- G=-1,R.= 600Q L7 @ ~ _
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a e 9 0.002 a
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o 3 075
o
> (5]
z % 05
Q. =]
2 (¢}
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Time (1 s/div) Supply Voltage (V)
5 NG
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£ 14 2 08
o =
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3 13 2 o
€ o
g ————————————
2 12 S 08
3 Q.
<} o
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1 24
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6.7 SRR (52)

Tpa=25°C,Vg=55V, Veu=Vs/2, Roap = 10kQ (##EZE Vg/2) , H C_=100pF ( BRAES M )

1000 40
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a 3B/|— R|so =250
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2 30
(0]
g —_
g \ < 25
E et
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6.7 SRR (52)

Tpa=25°C,Vg=55V, Veu=Vs/2, Roap = 10kQ (##EZE Vg/2) , H C_=100pF ( BRAES M )
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6.7 SRR (52)

TA =25°C , VS =55V , VCM = V3/2 , RLOAD =10k Q ( ﬁé%@ V3/2 ) s H C|_ = 100pF ( BﬁjE%&b%% )
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7 VE4H B
7.1 MR

OPAX392 J& — RHIKHEH R EME B ARPRR L. KB e-trim @5 HUKEE . X B FHUR SRR
R N S TR AV RS | SEB O i N A R S A e MR BE . OPAX392 [ LAEHLE N 1.7V & 5.5V, B35

FasE , Bt H T2 R AR 3 B o

IXEETRCREE R SE ) CMOS BORM i BT ThAE | A7 B T8 /N e b i b S BUR AR AR A (i B P TEdm A
Fif i H VO . SRS, DA T H 4t BT . OPAX392 HIfL B HE 13MHz % . 4.4nV/ v Hz
FE T BERVIG A/F MR XSRS OPAX392 N IE AL B . Yo H R A s PR RE AR B #e 4% (ADC) Iy FRAR %

.
7.2 ThRETTHE R

V+
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® ©

e b
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7.3 RetEULEA

7.3.1 IR ITEHEE

OPAx392 Z 41| n] ffi Fij B e YR B XL YR , TAEJEH A Vg = 1.7V (20.85V) &£ 5.5V (x2.75V). i L EH %A
5.0V, 81T, e R EHEZE Vg = 1.7V KRR R HE

S ZFFFER TR T T P IR R SR Y R AR A ) E S

7.3.2 [RBAME B

OPAX392 (17 #2844 N A B FELIR A (I8 8 10fA ) o H N B H 22 e ESD R WA MiR s i, JeHe
WS ZRE TR . TR TR L HE AT ek i # H i i (ESD) fR3751H , OPAX392 REME S HEIK
B N L FLIAE AT B A PR b el /N — AR I AR

RS HAMET |, WE BT R RGN 208 BSOS B RIS TV | A TR g 0. Mg KA
)%t B DR B 2 — AN LRI |, R C iR R R I ELR RS S G S I E SN IE . 1%E S
IR SFEESD ot IERmE . B 7-1 BoR TR .

V+
by
10Q

+IN %—/\/\/\,— -
100 CORE

—IN — +
- T
V=

B 7-1. SN

7.4 SHEThRARS

OPAx392 Z ¥ 7E i i KT 1.7V (20.85V) B TAE. X T EN Dhaeriastt (1EZW 5 5) , 24 EN 5
AR HL TR 2R X S 88, TEIDIRS TN |, B SHMEERIK , fit A mBEPT. OPAX392 [ KA e HLJF HL N
5.5V (£2.75V).
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8 MRS

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

OPAX392 7 Fihi i 2t A8 7€ AURS B IS HBOR 8 R 81, IF AN th DU At Rz S . (T2 A 1Y e-trim 32 50K
R ASEATT S I I 15 A0 2 A2 A PR N 8 R DA B AR A A\ i L LRI % . OPAX392 B e B Ay A\
BEAT TARAE , SVRIR R B A PR AT O T i . AEIEF AT T, X ERE R L IR A O & T R A
H T (FEARVE A B PL , 8 R i BV Y BRI L ) AL (SR IRE YR B TR SmV L
W) - OPAX392 ¥ % THOK &3 B iH I TR el i 18 2 K _LilF B S BERHT , LA DAC 2235 T (5 5 BE DI fE

8.2 LRI

LB L AL OO ) A I BE T B AT A B - 1A B +1A BRI Simfi VS 110mV 2] 3.19V.
TR IS DL B U AN A AR, BT BLE BT (] OPA392., Horh — AMHURAS L E N ZE B HURAS |, 73—
UK A R HE L I

8-1 Jurn 1 IR

e
VRer
O Vee
Rs
u1B ¥
Re
+ l
O VOUT
~T uia
Re
Vee
Ra
W
B 8-1. X i) L R L JE L ]
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8.2.1 i/ ER

BRI R IR

o HJEHIE : 3.3V
e FAN:-1TAZE+1A
o i : 1.65V £1.54V ( 110mV £ 3.19V)

8.2.2 IE R W

FE IR I oap MZ IS Repunt » 7 2E7MRHLE Vepunte UG HT UTA F1 Ry 2 Ry F B 22 73 TEOR A3 T
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EREES RS NE R, WA S OPA392 [ [l At #R0E . J7 F2K 3 AT #EsC 4 72l s TS E
3.3V HUEAIELL T OPA392 i it AU 3L AR Ve il A f K H F20 o

- 100mV < Vgy < 3.4V (3)

100mV < Vour < 3.2V (4)
PUAE AT i 7 5 R TR 0 A ST R AN TR R 3 2

G, = R o S = Tom i TIAL (AT ™90V ©

Ry Al Ry FIHLBEEEE Ty 1k Qo Ry Al Ry AURFEAEILEE N 15.4k Q |, BN ZME el bl L, tHA 2=
IR a4 15.4VIV.

HLER I 2 IR 22 BB T Ry 2 Ry, BIMIER T HZN 0.1% HHPHLAS . % B R 7R /& 200 R e
FIREPE. WA, MR AU R ER 0.5% HLFHAS AR M R B AR 22

8.2.3 WA M 46
3.30 /
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Output Voltage (V)

|
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8.3 FYRAHIREIN
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8.4.2 i/t
VIN O——— +
Rg —0 Vour
— Re
AVAYAY
& 8-3. OPA392 #i 7 JF # K]
VS Minimize
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Vour o BYPASS  inductance by
placing bypass
capacitor close
ouT V+ t0 V.
V—
+IN | =IN
Keep high Ra
impedance Vin
input signal Re
away from Route trace under package for output to
noisy traces. . .
feedback resistor connection.
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9.1 BT Hr
9.1.1 FRZH

9.1.1.1 PSpice® for Tl
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9.5 Fibx

e-trim™, TINA-TI™, and TI E2E™ are trademarks of Texas Instruments.
TINA™ is a trademark of DesignSoft, Inc.

PSpice® is a registered trademark of Cadence Design Systems, Inc.
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6 PACKAGE OUTLINE
YBJ0006 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
BALL A1—1
CORNER
D
SEATING PLANE
o Sl
SYMM
&
\
=0 | O
|
‘ SYMM
o8] 8,7@+@,7¢ D: Max = 1.19 mm, Min = 1.13 mm
TYP |
P I E: Max = 0.79 mm, Min = 0.73 mm
ey
|
0.20 ! ‘ 2
6X% 16
[#100750 [¢Ae] L-J
4226653/A 03/2021
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.
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EXAMPLE BOARD LAYOUT
YBJ0006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY
(0.4) TYP
6X (0.2
@02) ; ‘ )
_ A \
YP |

0.4)T

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

METAL UNDER
FR SOLDER MASK

0.05 MAX 0.05 MIN
(@30.2)
SOLDER MASK——" EXPOSED EXPOSED_/ = (@0.2)

METAL SOLDER MASK
OPENING METAL OPENING

SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4226653/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

1§ TEXAS
INSTRUMENTS
www.ti.com
28 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA392 OPA2392
English Data Sheet: SBOS926


https://www.ti.com.cn/product/cn/opa392?qgpn=opa392
https://www.ti.com.cn/product/cn/opa2392?qgpn=opa2392
https://www.ti.com.cn/cn/lit/pdf/ZHCSN35
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN35H&partnum=OPA392
https://www.ti.com.cn/product/cn/opa392?qgpn=opa392
https://www.ti.com.cn/product/cn/opa2392?qgpn=opa2392
https://www.ti.com/lit/pdf/SBOS926

13 TEXAS

INSTRUMENTS OPA392, OPA2392
www.ti.com.cn ZHCSN35H - JANUARY 2021 - REVISED NOVEMBER 2024
EXAMPLE STENCIL DESIGN
YBJ0006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226653/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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PACKAGING INFORMATION

Orderable Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
part number @ @ ® Ball material Peak reflow ©)
@ ®)

OPA2392DGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3BJS

OPA2392DR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 02392D
OPA2392DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 3B8H
OPA2392YBJR Active Production DSBGA (YBJ) | 9 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA2392YBJT Active Production DSBGA (YBJ) | 9 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA392DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 1QL
OPA392YBJR Active Production DSBGA (YBJ) | 6 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 PL

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without
limitation quality assurance, reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available
for ordering, purchases will be subject to an additional waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the
finish value exceeds the maximum column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per
JEDEC standards is shown. Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® 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
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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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o o Bo W
el |
. 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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPA2392DGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1
OPA2392DR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
OPA2392DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA2392YBJR DSBGA YBJ 9 3000 180.0 8.4 126 | 1.26 | 043 | 4.0 8.0 Q1
OPA2392YBJT DSBGA YBJ 9 250 180.0 8.4 126 | 1.26 | 043 | 4.0 8.0 Q1
OPA392DBVR SOT-23 | DBV 5 3000 178.0 9.0 33 3.2 14 4.0 8.0 Q3
OPA392DBVT SOT-23 | DBV 5 250 178.0 9.0 3.3 3.2 14 4.0 8.0 Q3
OPA392DCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA392YBJR DSBGA YBJ 6 3000 180.0 8.4 0.85 | 1.27 | 043 | 2.0 8.0 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)
OPA2392DGKR VSSOP DGK 8 2500 353.0 353.0 32.0
OPA2392DR SOIC D 8 3000 356.0 356.0 35.0
OPA2392DSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA2392YBJR DSBGA YBJ 9 3000 182.0 182.0 20.0
OPA2392YBJT DSBGA YBJ 9 250 182.0 182.0 20.0
OPA392DBVR SOT-23 DBV 5 3000 180.0 180.0 18.0
OPA392DBVT SOT-23 DBV 5 250 180.0 180.0 18.0
OPA392DCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA392YBJR DSBGA YBJ 6 3000 182.0 182.0 20.0

Pack Materials-Page 2



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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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.

INSTRUMENTS
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6 PACKAGE OUTLINE
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1I—%:.t
CORNER

i

0.35 MAX {
+ - X F -
0.135
0.075

SYMM
¢
N
=0 | O
|
‘ SYMM
ps] ()¢
TYP lii447 \
TYP i
i
1 2
6X %070 =
0.4
[ J0.0150) [c|A[B] Rl

4226653/A 03/2021

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.
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EXAMPLE BOARD LAYOUT
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY
(0.4) TYP
6X (20.2) 1 ,
_ A

0.4) TYP |

‘ SYMM
A . + ¢
(O O
SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

I
I
M

0.05 MAX 0.05 MIN METAL UNDER
(©0.2) - —\\fSOLDER MASK
METAL \Q / \

\ s
SOLDER MASK—" EXPOSED EXPOSED/ -- @0.2)
OPENING METAL METAL SOLDER MASK
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4226653/A 03/2021

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
YBJOO006 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

0.4) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4226653/A 03/2021

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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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

INSTRUMENTS
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.
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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
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.
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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.
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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.
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PACKAGE OUTLINE
YBJOO009 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

BALL A1—T’
CORNER

!

0.35 MAX |
jji\qzlxx\,¥K\,¥ SEATING PLANE
0.135 BALL TYP
0135 (> oosc]

®
©
O

SYMM
0.8 A%4EE}AV - +—
% B @ ¢ D: Max = 1.19 mm, Min = 1.13 mm

TYP ‘ E: Max = 1.19 mm, Min = 1.13 mm

1
1 2 3
X P06
[ [0.0150) [c[A]B]

TYP

4225688/A 02/2020

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.
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EXAMPLE BOARD LAYOUT

YBJOO009 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
(0.4) TYP ~
9X (©0.2)
1 2 3
o © O
(0.4) TYP
/\ f SYMM
NN A/
SYMM
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05 MIN METAL UNDER
(©0.2) SOLDER MASK
METAL
- EXPOSED / X ©0.2)
SOLDER MASK: EXPOSED
METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4225688/A 02/2020

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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YBJO0009

EXAMPLE STENCIL DESIGN
DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

9X (J0.21) —=

(0.4) TYP

(0.4) TYP
(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 50X

4225688/A 02/2020

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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