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OPAx392 filR AR LR IRMRFS | K% A\ i B FELAL
HBNE IO, e-trim™ FE B H PO
1 K 3 H

RLREE © +10uV ( H&AME )
IGIRIE + +£0.18pV/°C

R N\ B I - 10fA o
M7 : 10kHz I 4.4nV/ v Hz
ik 1/f 7 2uVpp ( 0.1Hz % 10Hz )
YR RIS 4T R - 1.7V & 5.5V
AR - 1.22mA

PLigifasE : 0.75us (1V, 0.1% )
PUEEFER  4.5V/us

ST IR - +65mA/ - 55mA %
W25 %8« 13MHz

L RPN E

WUEIRETEH : -40°C & +125°C
EMI A1 RFI T JER %I

2 NH

Z ZHUE IR

L HE (ECG)

12 RS AR T AN

J AR R

RPN B

R HT (pHY AR R, JIAESE )
SRR A

AL 22 B AR AL

5 B ER

Jhk F i A2 A%

BR 0 LG (KBEB . KT )
¥ R4 (DAQ)

33V Precision Current
Shunt Monitor
* 4 Vi
OPA392 I ADC
Precision Current
Source
DAC
Optical Power
Monitor
ADC
OPAX392 1E )2 H 1 B2 F

OPAx392 % %liz H ik #% ( OPA392. OPA2392 Fii
OPA4392 ) AR R I R . I3 DA A N\ B PR
W, PSR AN . R TR EIRAS R,
T BE AR A TT SZEILAR it s AT BRI A S BB S I N . 15
T IX R, OPAX392 A X B i ks i AR 4 4 4 2%
(ADC) Bk 2% i i 7 P 3 BB L e 2% (DAC) i Hi 3L AR
bk

OPAX392 X Tl ] e-trim™ i E UK BRI A |, LFEATF
N E S B E R, BRI AT SEELEK 2 1 HE DL
FRAR R RIEE . IR AR AT S AR AR A\ SO L
MR A LA 22 R S LR A N B AL, AT
SEMEHR B BT AN R B P AR S FHL L

#ER
RS0 BEHK #HHC)
PAIETE DBV ( SOT-23,5)
OPA392 FRE TG DCK (SC70,5)
FAIRIE YBJ ( DSBGA , 6)
I D (SOIC, 8)
OPA2392 X DGK ( VSSOP, 8)
X E DSG (WSON, 8)
XL YBJ ( DSBGA, 9)
VY s 1E PW ( TSSOP , 14)
OPA4392 - g;rE ( WQFN , 16 )

(1)  BEAkiESA 4.
2) AXREZMER ,HSH T 1.
(3) PikAifEE (EE~EIE) .

20 T

Amplifiers (%)
o

0 | | | 1
-10  -75 -5 -2.5 0 25 5 75 10

Offset Voltage (uV)

OPAX392 ¥ \ 51 s K43 A

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk
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T HFEE et 1 A S N TSRS 20
2 B s 1 T4 ZAEDIREAE I o 20
B BB ettt eeenenes - 3 =2 1 O 21
A BBEELERZR oo 2 B B B e, 21
LRI 1 T i 3 8.2 BT RTFH .ottt n e 21
B BT e 6 8.3 FEUFAATETIU oo 24
(R IEED R o . b = DTS 6 SR 3 = BT 24
B.2 ESD ZEZ ettt B O AR I e 25
LRI = A VG = < SRR 6 O B S dE e 25
6.4 OPA392 HMEAEIZ oo 7 9.2 R ST e 25
6.5 OPA2392 LR B R o e 7 9.3 B SCRY FEIIE e 25
6.6 OPA4392 HMEBEE B oo, 7 I = 3 o SRR 25
B.7 FL I oottt 8 0.5 B et 25
6.8 HLIUIEME s 11 9.6 B I e 25

T VBRI oot 19 I N 26
T IR ottt ettt ettt ettt ettt 19 A0 B T T R oottt 26
T2 TEETTHERE] e 19 M AR BEMTITIEEE e 26
4 /B
2 BEH Pi1) ESpS
& DBV ( SOT-23, 5)
OPA392 A 7 DCK ( SC70, 5)
p s YBJ ( DSBGA , 6)
%5 D (SOIC, 8)
L =5 DGK ( VSSOP , 8)
OPA2392 M P DSG ( WSON , 8)
i YBJ (DSBGA , 9)
. 7 PW ( TSSOP , 14)
OPA4392 P I RTE (WQFN , 16 ) (™

(1)  BURAMEE (A2 EdE ) -
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Not to scale

&l 5-1. OPA392 DBV #}3% , 5 5|}l SOT-23 ( THALE )

)
O
+IN |: —1 5 :I V+
v[] -
—IN |: -3 4—:' ouT
Not to scale

1 2
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& 5-3. OPA392 YBJ 3 , 6 5| DSBGA

& 5-2. OPA392 DCK %% , 5 5[/l SC70 ( THHLE )

( LA )
# 5-1. 5| [T)EE : OPA392
5|
o W5 A L
DBV (SOT-23) DCK (SC70) YBJ (DSBGA)
EN — — B2 BN fERESI. ST = 28 FORES .
-IN 4 3 B1 PN L TP
+IN 3 1 C1 TN EREETPN
ouT 1 4 A1 onn i
V- 2 2 (67 FLJE f (AR ) HLUE
v+ 5 5 A2 YR | IE (e ) R
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outa []
-NA [
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O
-1 8
-2
4
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5—

J

Not to scale

ouTB

-INB

+INB

&l 5-4. OPA2392 D #}3% 8 5| il SOIC 1 DGK 3% 8
3| VSSOP ( THALE )

outa[_ 1 :____ s _ |
I

u | [

ANA L 12! 17 1_ |
:Thermal:

— Pad —

+INA 'L___,'s: 16 |
I

- -, : [

2 15 _ |

Not to scale

ouTB

-INB

+INB

Kl 5-5. OPA2392 DSG 3% , 8 5[l WSON ( A 4h

B ) (TENE

)

Not to scale
[ 5-6. OPA2392 YBJ 1% , 9 5|/} DSBGA ( THALE )
R 5-2. 5| ThfE : OPA2392
Bl
2y D (SOIC)- = *E L
DGK (VSSOP) DSG (WSON) YBJ (DSBGA)
EN - — B2 NSRS m = R PIANBORES .
-INA 2 2 B1 N | RAA EIE A
+IN A 3 3 C1 LITPN [FIFHAN |, EIE A
-INB 6 6 B3 AN | RARRIA il B
+INB 5 5 C3 N |[FARRI , i B
OUT A 1 1 Al M, I A
OuTB 7 7 A3 i |, EiE B
V- 4 4 C2 R | B (IR ) Y
V+ 8 8 A2 YR IR () AR
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-INA C—2§| @13—:
+NA |3 12— ]
ve (] 4 e
+NB |5 10-__]
-NB [_|-s -]
outs [_|-7 s—|_]
\ J
Not to scale

& 5-7. OPA4392 PW 3 |
14 5| TSSOP ( THME )

OouUT D

-IND

+IND

+INC

-INC

OouTC

o
< £ g o
z > O z
T o o T
( [ I I R I h
O L1 L1 L1 L
© n < [32]
— — — —
_ r—-
+INA || 1 ;TTTTTT N 12 __|] +nND
|
_ I | r—-
ve L 12 1m | v
Thermal Pad |
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+IN B _1 3 | } 10 . _| +INC
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NB |74 Mo < 9 | -nc
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T
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m @ o o
E < O gk
=) =z z = Not to scale
(e} w w (o]
N 3
& 5-8. OPA4392 TR A%t |

16 5|J§ WQFN ( TH¥LE )

# 5-3. 51 IThEE : OPA4392

S

po. WS b yi i

PW (TSSOP) RTE (WQFN)
EN AB — 6 N | B AR B SO IEII. mEoT = SR FRORHE A A1 B.
ENCD — 7 g |HH C D ECKEGIN. msF = 28 B C FD.
-INA 2 16 BN | RAHEIN , EIE A
+IN A 3 1 N |FAREN @I A
-INB 6 4 BN | RAHEIN , Wi B
+INB 5 3 A |FAR @i B
-INC 9 9 BN | RAHEIN , WiE C
+INC 10 10 BN |FAREAN , JEIE C
-IND 13 13 N | RAHEIN , iBiE D
+IND 12 12 BN | AR , JEiE D
OuUT A 1 15 | JEE A
ouTB 7 5 Wiy |Fad, WiE B
ouTcC [, i C
OuTD 14 14 W | J@E D
Bl E A — BREAT Y SRR RNEREE V-
V- " " YR | (AR ) IR
V+ 4 2 HE IR (s ) IR
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6 A%
6.1 Zaxt i RAiEE
7 AR X SAE T M TARRETE R e (BRAEAA B ) ()
B/ME BAE L:<V/iyA
B 6
V HPEEE , Vg = (V+) - (V- Y,
s sz = (o) WL +3
e V-)-05 V+) + 0.5
B | A3 Al vo) v v
ZEoYy (V+) - (V-)+0.2
BINEG, FTE S +10 mA
o @) R g
Ta AR E -55 150 °C
Ty 455 -55 150 °C
Tstg [aeacyics -65 150 °C

(1) B U RCRBUE " IBAT T RE SN BTG B AR . 00t S K BIUE (B I AN IR G A AR X B 2 1 B S BUB AT 25 LAA AT fe H
AP TR IERIZAT. WAl R UUBAT M (AR “Ln o RBUEE” VRN , S IF T REA S e & IEWIBAT |, X AESZ R 45
PEROATSEME . DREAIVE L I 4 J s 1 A i o

(2) HIMFEEE , T ERX AR .

6.2 ESD Z%%
& XA
AT (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 f7#k() £2000
V(esD) L - — — v
F5HL BRI (CDM) , 754 ANSI/ESDA/JEDEC JS-002 #Rif(@ £500
(1) JEDEC 3#% JEP155 #5 i : 500V HBM I &8 EARifE ESD %I N 22 4k 7=
(2) JEDEC X4 JEP157 #5H : 250V CDM I} Gefis fEAR1EE ESD 2 HliAE N 22 &4/,
6.3 BT &M
7E B 2R KA N B TARR B M AE ( BRAEAS B B )
B/ME PARME BAE Bhr
L 17 55
Vs H L PR v
SLHL £0.85 +2.75
Ta BT R E -40 125 °C
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6.4 OPA392 # it fEfE R

OPA392
#grhr() DBV (SOT-23) DCK (SC70) YBJ (DSBGA) Pfr
5 5[ 5 5f4 6 Sl
RoJa N 187.1 220.8 135.0 °C/W
Royciop) |46ZEAMTE (TS ) #4FH 107.4 124.4 1.1 °CIW
RoJs 25 55 R BRI 57.5 72.9 38.8 °CIW
Wyt S B TRIES 335 46.1 0.4 °CIW
Wg 75 5 i AR 250 57.1 72.6 38.8 °CIW
Roycpoty |4EZEAME (JKHE ) #EH ANiEH ANiE A3 °C/W
(1) AREIARIEREZEE |, WS LFHEAIC AT B -
6.5 OPA2392 # A5 B
OPA2392
Huepr() D (SOIC) DGK (VSSOP) DSG (WSON) YBJ (DSBGA) Bfr
8 51/ 8 51 8 Sl 9 5[
Roya |4553Fs 4 E 131.7 165 70.9 110.7 °CIW
Ra EEAIF (TR ) APE 71.4 53 88.3 0.7 °CIW
JC(top)
Roys  |4E B 75.2 87 375 32.1 °CIW
Wyp E BT B4 21.8 4.9 29 0.3 °CIW
Vg 25 & UK AE 5 8 74.4 85 375 32.1 °C/W
| ) A R I 12.8 TIEH "o
(1) AXRMIBRIBRNTEZEL, | WS SR IC 2 FEHI5 7 B .
6.6 OPA4392 #tRE(E B
OPA4392
Adar() PW (TSSOP) YA
14 5/
Roa SEEBIIH 109.6 °C/W
R yc(top) G (T ) #BH 27.4 °CIW
Rous 45 2 LR A BE 56.1 °CIW
Wt 25 B THRAES 3L 1.5 °CIW
RN 45 2 KRR IE S 4 54.9 °C/W
R0 yc(bot) SERAF (JEE ) #ABH ANiE °CIW
(1) BRHIEMBVEZEL | S0 LR IC HFEHTE 7 RS .
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6.7 B4
Ta=25°C, Vg =1.7V £ 5.5V ( HH1JE ) 8 Vg = +0.85V £ +2.75V ( XHJE ) , R, = 10kQ ( #4%%E Vg/2) , Vom = Ve/2 ,

Product Folder Links: OPA392 OPA2392 OPA4392

2N \ WP BME OB BE|  Bf
RFHE
+1 +10
Ve =50V OPA2392D. OPA4392 +1 +20
OPA392YBJ. » 425
OPA2392YBJ
Vg =5.0V, +2 +30
Vos N L Vew = (V+) - 200mV OPA2392YBJ +2 +85 Ry,
Vs =5.0V,
Ta= -40°C & +125°C(1) +100
OPA392,
Vem=V- OPA2392D. YBJ. +125
Ta= -40°C & +125°C() OPA4392
OPA2392DGK +180
Ta=0°C & 85°C +0.16
= 40°C & oc)
IVosdT |\ Mk i HEE RS Vs =50V Ta = 40°C % +125°C e IRV
VCM =5.0V ,
Ta= -40°C Z +125°C() +0.18 +0.9
+30
PSRR L JE A L Vem =V - VIV
™ Ty = -40°C % +125°C(") +80
NRE IR
+0.01 +0.8
Is R B RO Ta=-40°C & +85°C 5 pA
Ta=-40°C & +125°C +30
+0.01 +0.8
los BRI () T =-40°C % +85°C +5 pA
Ta=-40°C & +125°C +30
L
A 2.0
N H R e f=0.1Hz £ 10Hz 1 Vpp
Vew = (V+) - 0.3 3.2
42
f=10Hz
Vew = (V+) - 0.3 80
6.5 _
eN AN L M 75 2% f=1kHz nV/vHz
Vew = (V+) - 0.3 104
4.4
f= 10kHz
Vem = (V4) - 0.3 5.8
OPA392DBV 70
i N LR R 7 2 L f=1kHz OPA392YBJ. OPA2392. 25 fA/ vHz
OPA4392
WAHE
Vem LA A V- V+ \Y
75 120
(V-)<Vem<(V+) - 1.5V
o T =-40°C % +125°C 113
CMRR FLAEAN I L dB
(V-)<Vem<(V+), 66 97
Ta= -40°C & +125°C(") Vg = 5.5V 88 111
BMARE
Zp Iy 10'%]| 2.8 Q|| pF
Zicm FLpR 101335 Q|| pF
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6.7 S (52)

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%ﬁﬁﬁ% )

25 \ WA BAME REE Bk %
FrEf 2
(V-)+50mV < Vgyr <
(V+) - 50mV 15 132
(V-)+100mV < Vg <
110 128
V+) - 100mV , Ry = 2kQ
Vg =55V vV+) L
(V-)+100mV < Vour <
(V+) - 100mV , R =
%0 100
Ta= -40°C £ +125°C(1)
(V-)+50mV < Vour <
AoL TFHR LR B (V+) - 50mV, 106 124 dB
Vem = (V+) - 1.15V
(V-)+100mV < Vour <
(V+) - 100mV , R, = 106 124
Vs =1.7V 2kQ,
Vem = (V4) - 1.15V
(V-)+100mV < Vour <
(V+) - 100mV , R, =
2kQ 100
Vem = (V4) - 1.15V,
Ta= -40°C & +125°C(")
SFER I BL
GBW 251 TR Ay = 1000V/V 13 MHzZ
T 45
SR JEFER 4V K, 125 = +1 Vius
EF 35
OPA392DBV. DCK , 45
OPA2392DSG
FARLAR R C_ = 100pF OPA392YBJ. ’
OPA2392D. DGK. YBJ. 35
OPA4392
‘ szt FEEEN 0.1% , 2V BER | Mk = +1 0.75
s e “e
FEEEA 0.01% , 2V YK | 1925 = +1 1
T BRI (] Viy x i35 > Vg 0.45 us
b Vour = 1V, 25 =+1, f=1kHz -112 dB
THD+N T B + I out RMS , )
Vem=(V-)+1.5V 0.00025 %
A
20
Vg =1.7V
30 G 1 HEL YA 1 P RL=2kQ 30 .
2 20
Vs = 5.5V
R = 2kQ 35
_ WEFBYL , Vs = 5.5V 55
Isc JLBR HLUR — mA
B, V= 5.5V 65
Ro FFER % H BT f=1MHz 120 Q
YR
1.22 1.4
la AR A IR lo = 0mA mA
" Tp=-40°C % +125°C(1) 15
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6.7 S (52)

Ta=25°C , Vg = 1.7V % 5.5V ( HLHLYE ) 5 Vg = +0.85V % £2.75V ( WU ) , R, = 10kQ ( %#:% Vs/2 ) , Vom = Vs/2
H VOUT = VS/2 ( I;/%E”E%ﬁﬁaﬂﬂ )

25 \ Wk S T
<M (LR OPA392YBJ. OPA2392YBJ #l OPA4392RTE )
laso GRKBIOIERR | BB RITRE , EN=V - 6 m
Vin AP A CRIIBOR B (v+) - 05
Vi G P AR CURHIBR R (V-)+05
ton TR 25 J F I 8] G=1,Vour=0.9x Vg2, EJ5HMMBCKE 9.5 us
torr TR 2545 FA I 8] G=1, Vour=0.1x Vg2, CHMHB MO 7.8 us
Vi = V+ 0.02
EN 5] [ A\ IR FELAL HA
Vi =V- 1

(1) A2 MRS AU TAE & RGN E BT
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6.8 JLRUAFE
Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( IR A )
20 T 5
1| 7 4
15
S S
& &2
2 10 2
g g 2
< <
5
1
0 | | | | 0 | J_l'l‘l- .I.I'L\ 1
-10  -75 -5 -25 0 25 5 7.5 10 20 -15 -10 -5 0 5 10 15 20
Offset Voltage (pV) Offset Voltage (uV)
Vg = 5.0V Vg=5.0V,Veu=48V
B 6-1. R s R B & 6-2. R ES R E
45% T T T T T T 100
40% — 80
35%
—~ 30% s
£ °
o 25% 2
9 =
£ 20% 3
£ kol
< 15% £
10%
5% -80
0 ‘ ‘ . -100
-05 -04 -03 -02 -0 0O 01 02 03 04 05 0 06 12 18 24 3 136 42 48 54 6
Offset Voltage Drift (uV/°C) Common-mode Voltage (V)
Vg = 5.0V T =-40°C
& 6-3. K i K E B 6-4. R r RSB EFMKIRR
100
80
) s
2 .
o o)
g g
5 5
> >
ko) k5]
£ £
o o
-80 -80
-100 -100
0 06 12 18 24 3 36 42 48 54 6 0O 06 12 18 24 3 36 42 48 54 6
Common-mode Voltage (V) Common-mode Voltage (V)
Tp = +125°C
K 6-5. KRR SR R MR R K 6-6. Rifr R SRR AR R
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6.8 HLAVERE: (42)

Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( BIAER A )

30 30
25 25
— 20 — 20 —
S g I
< [ 4 —
2 15 2 15
= s
€ £
< 10 < 10
5 5
0 | | | | | | | 0 | | |
1 1.04 1.08 1.12 1.16 1.2 124 128 132 1.36 1.4 0.9 0.95 1 1.05 11 1.15 1.2 1.25 1.3
Quiescent Current (mA) Quiescent Current (mA)
Vg =17V
Bl 6-7. FA RIS &l 6-8. BEAHW AT
150 180
T — Gain 50 —
— Ph — = _
120 —R 2% 1150 2 —G=H
N\
90 \ \ 120 30
% N\ N\ g @ 20
c 60 ¥—*—_\ 0 g =
& AN N\ z $ 10
30 60
YR .
AN \\v
0 30 10
N
-30 0 -20
10m 100m 1 10 100 1k 10k 100k 1M 10M 100 1k 10k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
E 6-10. M SRR FIRR
& 6-9. A A SIME R R
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6.8 HLAVERE: (42)

Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( BIAER A )

40

w
o

@
7

)
S

-
o

Input Bias Current (fA

-1 -075 -05 -0.25 0 025 05 075
Common-Mode Voltage (V)

Vg = 1.7V

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

Input Bias Current (fA)

60

—
— g

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. N\ B BT -SR] K152 R

[2]
(4]

(2]
o

— lg_
— lg+
— los

[
o

o
o

[
oo o,

Input Bias Current (pA)
= =2 NN W
O 0O 0 O

o

-5

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

15 2 25

& 6-13. MAME R EHHERERKIKR

3

Input Bias Current (pA)

100

-55  -30 -5 20 45 70 95 120 145
Temperature (°C)

& 6-14. MARE R SEERKIRR

3
—— Ta=-40°C
—— Ta=25°C
2.5 —— Ta=85C
—— Ta=125°C

Output Voltage (V)

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

&l 6-15. f R EIBIE S0 BRI (BRI ) SRR

80

Output Voltage (V)

0
— Ta=-40°C
— Ta=25°C

05— T14=85C
— Ta=125°C

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

E 6-16. i RUKIRIE S AR (EABER ) HKXA
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6.8 HLAVERE: (42)

Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( BIAER A )

—— Ta=-40°C
—— Ta=25°C
0.8 —— Ta=85°C
— Ta=125°C
S
g 06
S
o
>
2 04
=
(¢]
0.2
0
25 5 7.5 10 125
Output Current (mA)
Vg = #0.85V

B 6-17. fii UEBIE S5 B (B ) MKRAR

Output Voltage (V)

0
— Ta=-40°C
— Ta=25°C
—— Ta=85°C
0.25| —— Ta=125°C
-0.5
-0.75

2 4 6 8 10 12 14
Output Current (mA)

Vg = 0.85V

&l 6-18. Fi RURIRIB SH i IR (BEARS ) FEIXA

K 6-21. PSRR 5RE AKX R

140 20
— PSRR- —
120 — PSRR+ g 16
— CMRR 2 12
2
g 100 S 8
o S 4 —_
§ 80 g
c g 0
o
= 60 © -4 - T
D °
E) § "
X 40 é
g -12
20 €
8 -16
0 -20
1 10 100 1k 10k 100k ™ 10M -50 -25 0 25 50 75 100 125
Frequency (Hz) Temperature (°C)
5 METT
K 6-19. CMRR Al PSRR 5#& A%< H A 6-20. CMRR S5REEFIHMKX R
40 400
300
S 32 200
Z 4 T
o Z 100
E 1 E 50
5 8 g
3 g 30
2 0 o 20
[0)
14 b
> -8 3 10
2 6 2
3 ® s
T -24 =
s
o -32 2
-40 1
-50 -25 0 25 50 75 100 125 100m 1 10 100 1k 10k 100k
Temperature (°C) Frequency (Hz)
5 ARG

B 6-22. HLEREF S5 5R[E]FKC R

14 EXXFIRE
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6.8 HLAVERE: (42)

OPA392, OPA2392, OPA4392
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Tpo=25°C,Vg=55V,Veu=Vs/2, Rioap =10k Q i&E#ZE Vg /2, H C_=100pF ( BRIER AU )

0.01 -80 0.1 -60
— —=- G=-1,R_ = 600 Q LA ) —~ —- G=-1,R.=6000 —~
5 —- G=-1,R =2kQ , = ® 005| . g=_q R =2k0 )
8 —- G=-1,R =10kQ / 2 2 —=- G=-1,R =10kQ g
2 — G=+1,R.=6000Q L S o 002/— G=+1,R =6000 . 3
+ — G=+1,R.=2kQ . + Y go1|—— G=+L.R=2kQ 1] 80 =
5 — G=+1,R =10kQ / 5 5 | — G=+1,R. =10kQ i -
£ £ £ 0005 ; 2
2 - =} S
% 0.001 2 k7 3
o) 2 0 0002 a
= € 2 2
c
E E g 0.001 -100 S
£ T 8 0.0005 3
g £ g ko
L [ © 0.0002 E
0.0001 -120 0.0001 -120
20 200 2k 20k 100m 1
Frequency (Hz) QOutput Amplitude (Vrus)
VOUT = 1VRMS f=1kHz
&l 6-23. THD+N 55 [ [I55 & &l 6-24. THD+N S#HiIEEHIKIR R
1.5
— 1.25
= —~
R <
> £
c = 1
N 3 075
S £
S g
z 8 o5
Q =1
g a
0.25
0
0 1 2 3 4 5 6
Time (1 s/div) Supply Voltage (V)
5 METT
&l 6-25. 0.1Hz &= 10Hz By &l 6-26. #A RIS RIEHRKMKRR
1.6 2.4
1.5 1.6
< S
£ 4 Z 08
= 2
[ £
% ©
S 13 9 o
g 12 5 -08
=1 Q.
g [9)
1.1 -1.6
1 2.4
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125
Temperature (°C) Temperature (°C)
5 /MRTT 5AHTT
K 6-27. AR ESEEHKRE B 6-28. P M 5 FFMIR R
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6.8 HLAVERE: (42)

Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( BIAER A )

Time (500 ns/div)

E 6-33. IET & kS

1000 40
— Riso=00Q
g 35— Riso=25Q
= — Riso=50Q
2 30
@
3 —_
o < 25
£ <
5 8
é 100 @ 20
[e) o
& 3 15
S
z 10
o]
Q.
o 5
10 0
1 10 100 1k 10k 100k 1™ 10M 20 30 4050 70 100 200 300 5007001000 2000
Frequency (Hz) Output Capacitance (pF)
G=-
E 6-29. FFFR%rH BB 5B KK R B 6-30. MSSd S AMEARERIKR (10mV BER )
80
— Riso=00Q — Vi
— Ris0=250Q — Vour
— R|so =500
60
z N
= 2
k) >
2 40 <
5 S
> M
© °
>
20
0
20 30 4050 70 100 200 300 5007001000 2000
Output Capacitance (pF) Time (100 ps/div)
G=1
& 6-31. /ME S 5 A HRRFKXR (10mV BrEX ) B 6-32. bR
— Vn
— Vour /\
> =
2 2
> >
1S S
o o
o =]
© ©
) )
[)] D
S s
o o
> >
— Vi
— Vour

Time (500 ns/div)

E 6-34. FUdBIKE
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6.8 HLAVERE: (42)

Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( BIAER A )

— Vi — Vi
— Vour — Vour

Voltage (5 mV/div)
Voltage (5 mV/div)

Time (1 ps/div) Time (1 ps/div)

G=1 G=-

& 6-35. MSSHERmE R (10mV BHER ) &l 6-36. M SHMERMEN. ( 10mV BHEX )

— VN — Vi
— Vour — Vour

~ —

Voltage (500 mV/div)
Voltage (5 V/div)

Time (2 ps/div) Time (2 ps/div)

G=1 G=-1

FE 6-37. KIS SHERWRL ( 4V BEK ) F 6-38. K5 SHBERMRL ( 4V BHEK )

Copyright © 2025 Texas Instruments Incorporated FER R 1% 17

Product Folder Links: OPA392 OPA2392 OPA4392
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/product/cn/opa4392?qgpn=opa4392
https://www.ti.com.cn/cn/lit/pdf/ZHCSN35
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN35I&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.cn/product/cn/opa4392?qgpn=opa4392
https://www.ti.com/lit/pdf/SBOS926

13 TEXAS

OPA392, OPA2392, OPA4392 INSTRUMENTS
ZHCSN35| - JANUARY 2021 - REVISED MARCH 2025 www.ti.com.cn

6.8 HLAVERE: (42)

Tpo=25°C, Vg=5.5V,Veu=Vs/2, Rioap =10k Q iEH#ZE Vg /2, H C_=100pF ( BIAER A )

120
| I SR SR I ol 110
100
S 90
‘ ‘ ! ‘ ‘ ‘ ‘ ‘ ‘ I 80
70
60
50
40
I : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ I 30

20
10M 100M 1G 6G
Time (200 ns/div) Frequency (Hz)

Voltage (200 pV/div)
EMIRR IN+ (dB)

Pre = - 10dBm

B 6-39. gt A & 6-40. EMIRR 5JiZR AKX &
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7 VE4NULH
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+

(}) Reference
Current

® ©

e b

e

VBIAS1

VB IAS2

J-H

L

Q\

T

?

®

Class AB
Control
Circuitry

—

— OUT

—b

(Ground)
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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
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+IN | =IN
Keep high Ra
impedance Vin
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away from Route trace under package for output to
noisy traces. . .
feedback resistor connection.
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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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Changes from Revision H (April 2024) to Revision | (March 2025) Page
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Changes from Revision G (April 2024) to Revision H (November 2024) Page
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PACKAGE OUTLINE

YBJ0006 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
BALLA1—1
CORNER
D
}
0.35 MAX i
—— SEATING PLANE
5 S Toosld
SYMM
<
\
=2 O
|
‘ SYMM
2 ;B@+@¢ D: Max = 1.19 mm, Min = 1.13 mm
[ E: Max = 0.79 mm, Min = 0.73 mm
I \
|
0.20 ! ‘ 2
XD 16 L-J
EENERE
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) y ‘ 5
_ x !
(0.4) TYP !
SYMM
A 5 + ¢
|
‘OO0
SYMM
¢
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05MIN METAL UNDER
(@0.2) Sl SOLDER MASK
METAL \Q 7 x
e EXPOSED D_/ ; I~ (0.2)
SOLDER MASK: EXPOSE
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
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

also routing constraints.
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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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PACKAGE OUTLINE

YBJ0009-C02 DSBGA - 0.35 mm max height
DIE SIZE BALL GRID ARRAY
BALL A1—
CORNER
D
% 1
0.35 MAX
it
= SEATING PLANE
8;332 BALL TYP [~]oos[C]
S\&TMM
\
c @ (D Q D: Max = 1.190 mm, Min = 1.130 mm
| E: Max = 1.190 mm, Min = 1.130 mm
SYMM
o8] B@Q}@
TYP
0.4
TYP !
=D O O
|
1 2! 3
ox472
& 00158 [c]A[e]
4232245/A  09/2025
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
YBJ0009-C02 DSBGA - 0.35 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP
9X ($0.2) T

1 2 3

(0.4) TYP

SYMM
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

SOLDER MASK:

OPENING METAL METAL
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED
(PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE

0.05 MAX 0.05 MIN METAL UNDER
(@0.2) Sl SOLDER MASK
METAL \Q \
! ‘
- EXPOSED D_// o2
EXPOSE SOLDER MASK
OPENING

4232245/A 09/2025

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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EXAMPLE STENCIL DESIGN
YBJ0009-C02 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

4232245/A 09/2025

NOTES: (continued)

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

7-May-2026

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 ©)
@ )
OPA2392DGKR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 3BJS
OPA2392DGKR.A 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
OPA2392DR.A 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
OPA2392DSGR.A 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
OPA2392YBJR.A 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
OPA2392YBJT.A 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
OPA392DBVR.A 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
OPA392DBVT.A 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 10L
OPA392DCKR.A 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
OPA392YBJR.A Active Production DSBGA (YBJ) | 6 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 PL
OPA4392PWR Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA4392
OPA4392PWR.A Active Production TSSOP (PW) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 OPA4392

@ 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.
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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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol 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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
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)
OPA2392DGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 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 1.15 4.0 8.0 Q2
OPA2392YBJR DSBGA YBJ 9 3000 180.0 8.4 1.26 | 1.26 | 0.43 4.0 8.0 Q1
OPA2392YBJT DSBGA YBJ 9 250 180.0 8.4 1.26 | 1.26 | 0.43 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 1.4 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
OPA4392PWR 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)

OPA2392DGKR VSSOP DGK 8 2500 353.0 353.0 32.0

OPA2392DR SOIC D 8 3000 353.0 353.0 32.0
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
OPA4392PWR TSSOP PW 14 3000 353.0 353.0 32.0
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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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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
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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
www.ti.com




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.
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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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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).
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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
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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
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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
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T
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SOLDER MASK
SOLDER MASK
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(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
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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
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SEE DETAIL A
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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
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|
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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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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
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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.
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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
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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
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8X (0.45) 1 [ Y J

SEE DETAILS
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
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O |
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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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