MR LT - +10pV ( HRMH )
IR © £0.18pV/°C

4 A\ & HLIE - 10fA

ik 10 kHz I8y 4.4nV/ v Hz

ik 1/f 7% 2uVpp ( 0.1Hz % 10Hz )
RHEJEEEIETVER 1.7V £ 5.5V
{RFRASHIT - 1.22mA

PLigifasE © 0.75us (1V, 0.1% )
PUEEIEE © 4.5V/us

i LA @ +65/ - 55mA ik
WA 0 13MHz
LA AR N A

e IR ETEE - - 40°C & +125°C
i\ CIER: EMI A1 RFI

2 N

ZZHEE RPN

L HE (ECG)

RS AR AT A

TR

(EEOL TN T BoR

TR (pH. AR, R JIAREE )
SARKE DAL

B2 B S B

[P N=RIVAE R

ik i LA

Hys L N AEER (KEER . K )

k4 (DAQ)
ADC
DAC
ADC
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OPAx392 iR TR . (KM . RF N B I
B /0. e-trim™ K& 2515 HROk S
1 Ryt 3 i

OPAx392 #%liz H i K #s ( OPA392. OPA2392 FiI
OPA4392 ) B AT B M s o TR DA R B N\ i B HE
W, TSR EIFAR AR . BR TR EEREE
TR RE 2R A Ak T S BTG IR 75 R R R R AS R . o 75
T IR | OPAX392 N IR ) i b R A B 4 2%
(ADC) BRZErh a7 R HUB 4 2% (DAC) i Hh 1 3 AR
.

OPAX392 X Tl #) e-trim™ i E K E A |, BFAT
N B E S B EHOR |, BRI AT SRR R 1 % DA
PV L ENE S A I A TE S o NI KA DK £/ &2 Ny o 2
M LA 2 P I S LR S e B LR, TN
SR T A RO M RE S B A

AE R
RS B (1)
IR DBV ( SOT-23,5)
OPA392 i DCK (SC70,5) @
LA TE YBJ ( DSBGA , 6)
XEE D(SOIC, 8)
s DGK ( VSSOP , 8
XEIE @) ( )
OPA2392
XU I DSG (WSON , 8)
@
L I YBJ (DSBGA , 9)
N PW ( TSSOP , 14
Py o ¢ )
OPAd392® RTE (WQFN , 16
P RTE( :16)
(1) BRBAEE  HSE 1.

(2)  WURAEE (AR )

20

15

10

Amplifiers (%)

(9]

0
-0 -7.5 -5

-2.5 0 25 5 7.5 10
Offset Voltage (pV)
OPAXx392 i \ K1 B R 2 A

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SBOS926

22 3k

EED


https://www.ti.com/solution/multiparameter-patient-monitor
https://www.ti.com/solution/electrocardiogram-ecg
https://www.ti.com/solution/in-vitro-diagnostics
https://www.ti.com/solution/optical-module
https://www.ti.com/solution/analog-input-module
https://www.ti.com/solution/process-analytics-ph-gas-concentration-force-humidity
https://www.ti.com/solution/gas-detector
https://www.ti.com/solution/analog-security-camera
https://www.ti.com/solution/merchant-dc-dc
https://www.ti.com/solution/pulse-oximeter
https://www.ti.com/solution/inter-dc-interconnect-long-haul-submarine
https://www.ti.com/solution/data-acquisition-daq
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/product/cn/OPA392?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/OPA392?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/OPA392?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/OPA392?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOS926

i3 TEXAS

OPA392, OPA2392 INSTRUMENTS
ZHCSN35F - JANUARY 2021 - REVISED DECEMBER 2023 www.ti.com.cn
g
T HFEE ettt 1 T4 BEAETRERE TR e 21
2 B s 1 8 BERIFIEEI ... 22
B BB ettt eenenes 1 I A L= TR 22
A BBEELERZR oo 3 8.2 BUIRI R FH oot 22
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B2 ESD ZE Dot 7 O B SR e 26
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284 T SHUTDOWN e e
= DBV ( SOT-23, 5)
OPA392 PR TH = DCK (SC70,5) ™
2 YBJ ( DSBGA , 6)
= D (SOIC, 8)
OPA2392 PYSTIbES = DGK (VSSOP,8) ™
= YBJ ( DSBGA , 9)
5 PW ( TSSOP , 14 ) (1
OPA4392( U3 i
I3 RTE (WQFN , 16) (1)
(1) WRMELR (EE7EE) .
5 5| WECE M) RE
) A~ )
O O
ouT —1 5 V+ +IN —1 5 V+
V- 2 V- 2
+IN —3 4| -IN —IN —3 4— ouT
Not to scale Not to scale
& 5-1. OPA392 DBV #}3% | 5 5| SOT-23 ( Wi#LE ) K& 5-2. OPA392 DCK TR , 5 5[ SC70 ( T
A )
1 2
// \\ // \\
A | ouT I V+ |
\ 7\ /
N L 7N . Y
// \\ // \\
B | -IN I EN |
\ 7\ /
\\ . a \\ . a
// \\ // \\
C | +IN I = |
\ 7\ /
\\ . a \\ . a
Not to scale

& 5-3. OPA392 YBJ #1%: , 6 5/ DSBGA ( TH#LE )

% 5-1. 5| [IThAE : OPA392

3L
- S RE L
DBV (SOT-23) DCK (SC70) YBJ (DSBGA)
EN — — B2 LITPN JAH S, = = O RBORE .
-IN 4 3 B1 N | AR
+IN 3 1 C1 A [FAHF
ouT 1 4 A1 o T
V- 2 2 c2 FL 5 SRR (BRI )
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v- [

\.

-
O

outa [ |- 8

-NA [ ]-2

+NA []-3 6—
4

~
|

Juuy

5—

J

Not to scale

ouTB

-INB

+INB

OUTA f___!1r sl | v+
|
- | I
SINA f__!z: 177 7| outs
IThermal:
— Pad
+INA f__!s: 16| | -INB
|
= ' [
v- [ “lal 1507 +nNB
Not to scale

5] 5-4. OPA2392 D 3% , 8 5|l SOIC 1 DGK BX g 5.5, OPA2392 DSG ( FikAi ) #2% , 8 5|/} WSON
k% | 8 5[ VSSOP ( TH#LE ) ( )

(HoNEEAVELR ) [ T

Ve Ve
/ \\ /
/ V!
| OUTA Al
7\
AN VA AN
_
ST -
/ \\ /
/ V!
| —-INA Al
\ 7\
N\ Va AN
_
/ \\ /
/ V!
| +IN A Al
\ 7\
N\ Va AN

Not to scale

& 5-6. OPA2392 YBJ #}3& , 9 5| DSBGA ( Ti#LK )

# 5-2. 5| [HIThEE . OPA2392

5[
e o O Dsjvjsow) YBJ (DSBGA) = o
DGK (VSSOP)
EN — — B2 LD BB, &= BRI .
-INA 2 2 B1 mA | A, EIE A
+IN A 3 3 C1 LN AR | HiE A
-INB 6 6 B3 mA | A, HEB
+INB 5 5 C3 HIN RGN | G B
OUT A 1 1 A1 B i, JEIE A
ouTB 7 7 A3 Liofas s, @iE B
V- 4 4 C2 LR YR (&K )
V+ 8 8 A2 FHLYR ERE (s )
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7

o = 55 S
OUTA C—1§| @14—: ouTD r o o 7
( [ I I R I h
-NA [ 13=]_] -iND O L4 L1 LsLl
+NA [ |3 12— ] +ND . | 8 33 ]
v [ 4 A - +INA | :/ —————— \I 12 | +~nD
+INB C =5 10— : +INC v ____f : Thermal Pad i 1 :I_:_ V=
T - o +INB | _ : : 10  _| +inc
oure (|7 s ] outc B 7| e
n © ~ 0
l:ottoscale o \ ! ! ! ! ! ! ! ! )
& 5-7. OPA4392 PW T R An## , 14 5[ TSSOP e 2 8 2
( ]ﬁm@ ) 8 E 5 8 Not to scale
&l 5-8. OPA4392 RTE Wi ki3 , 16 5[ WQFN
( TIHLE )
% 5-3. 5 ThRE : OPA4392
51
p WS b vit BiE
PW (TSSOP) RTE (WQFN)
EN AB — 6 O [E AR BRI, mEE = SR FBOCEE A R B,
EN CD — 7 g |HH C D ECKEGIN. msF = 28 B C FD.
-INA 2 16 BN |RAHEIN I A
+INA 3 1 N |FAREN @I A
-INB 6 4 N | RSN EIE B
+INB 5 3 A |FAR @i B
-INC 9 9 BN |RAHEIN , @i C
+INC 10 10 g | R, EIE C
-IND 13 13 BN |RAREIN | @i D
+IND 12 12 BN |FARFA | JEIE D
OuUT A 1 15 o [H A
OUTB 7 5 i |fat EEB
ouTcC [, i C
OuTD 14 14 it [#h, JEIE D
BUREAT — BREAT R | HHEVESERE V-
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6 %
6.1 Zaxt | RAEE
76 EARIE XA T W TARRESEE M A (BRAEREwE )
w/AME BAE L:<VivA
R 6
\% BRI | Vg = (V+) - (V- v
s sz = V) W 3
e V-)-05 V+) + 0.5
BT | 3 ol v-) V) v
ZEoy (V+) - (V-)+0.2
HINET, FTE S +10 mA
HyH A Q) e ek
Ta AR E -55 150 °C
Ty gEig -55 150 °C
Tstg A7 43 -65 150 °C

(1) A K HUE BB AT T RE N S PR o 0 o R BUE (AR SR RS S 1 T BRAE 1 BUB AT 251 F DA HeAta S 1
REIEFIZAT. W M BB AT S AL e RAUE A AR, S TREA R B IEF BT , X TR S T SEdk . Thig

HMIERE | JR4e R A b o

(2) HEmhiuek , BRSBTS
6.2 ESD &%,
& FpL
AR (HBM) , 754 ANSIESDA/JEDEC JS-001 F7ift(") 2000
V(esD) F LR — — \
FEEBFHT (CDM) , 754 ANSI/ESDA/JEDEC JS-002 FE®?) +500
(1) JEDEC z#% JEP155 5 : 500V HBM f585 7E bRt ESD #biife F 2447,
(2) JEDEC 4% JEP157 f5ii : 250V CDM g g fEbrifE ESD 5 HIAE F 24477,
6.3 BUUE T &M
75 B ORI KSR T I CARIR G N AR ( BRAEST A 1 )
B/AMA RERME BAHE B
v g Y 1.7 5.5 v
S R S g +0.85 £2.75
Ta A I -40 125 °C
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6.4 #EfEfS E : OPA392

OPA392
et DBV (SOT-23) YBJ (DSBGA) Vo
5 5[ 6 5l
Roua SE IR 187.1 135.0 °C/W
R 0 Jc(top) GEEHNE (TER ) AP 107.4 1.1 °C/W
Rous 25 5 L R AR 57.5 38.8 °C/W
Yot BT S5 33.5 0.4 °CIW
Yis 457 LB IRCRAIE S 40 57.1 38.8 °C/W
R0 yc(poty iR Hh (JRIB ) #PH ANiE AN3E °C/W
(1) AXHIARIRRNTEZAE L, | WS SR IC HFEH S5k LR -
6.5 AMAEEE 1 OPA2392
OPA2392
Rdeta() D (SOIC) DGK (VSSOP) YBJ (DSBGA) VoA
8 5[/ 8 5| 9 5|
Roua 45 BT HE 131.7 165 110.7 °C/W
RoJcitop) |S5ZESFT ((T0FEE ) FAKH 71.4 53 0.7 °C/W
Rous 45 25 L AR AL 75.2 87 32.1 °C/W
Wt 45 R TIEBAHIE S 3L 21.8 4.9 0.3 °C/W
Yg 45 5 i BRI 280 74.4 85 32.1 °C/W
Roycpoty |4EAE (JEKIE ) #EH ANE ANiE H &M °C/W

(1) ARWIPBIEIREZER | WS LR IC LR TG NI o
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6.6 A4

Ta=25°C, Vg =1.7V % 5.5V ( HHijf ) 5 Vs = +0.85V & +2.75V ( MHJE ) , R, = 10kQ ( %% Vs/2 ) , Vou = Vs/2 ,

BN \ R | M AEE RKE| B
KIFBE
+1 +10
Ve=5.0V OPA2392D +1 +20
OPA392YBJ. 1 425
OPA2392YB.J
N . Ve =5.0V +2 +30
Vos SN R S ’ Y
Vem = (V+) - 200mV OPA2392YBJ +2 +85
Vg =50V,
Ta= -40°C % +125°C(1) 100
Vem=V -,
Ta= -40°C & +125°C(") 125
Ta = 0°C % 85°C +0.16
= ~40°C % +125°C™)
dVos/dT | A RS Vs=5.0V Ta= ~40°C % +125°C 208 Lvec
VCM =5.0v ,
Ta= -40°C & +125°C(1) +0.18 +0.9
PSRR +30
FE YA L Vem =V - VIV
' M Tp= - 40°C % +125°C() +80
R E
+0.01 +0.8
Is LN EREREER A Ta= -40°C % +85°C 5 pA
Ta=-40°C % +125°C +30
+0.01 +0.8
los YNSRI Ta= -40°C % +85°C 5 pA
Tp=-40°C % +125°C +30
oy
2.0
LPNGE R f=0.1Hz % 10Hz 1 Vpp
Vom = (V4) - 0.3 3.2
42
f=10Hz
Vom = (V4) - 0.3 80
6.5 _
e AT\ R M 7 2 f=1kHz nVv/vHz
Vo = (V+) - 0.3 10.4
4.4
f= 10kHz
VCM = (V"‘) - 03 58
OPA392DBV 70 _
iN RN LA 7 f=1kHz fA/ VHz
OPA392YBJ. OPA2392 25
BMANHE
Vem SR R R V- V+ v
75 120
V-)<Voy < (V+) - 1.5V
V=)< Vom < (V) Tp = -40°C % +125°C 13
CMRR LA L dB
(V-)<Vem<(V+), 66 97
Ta= -40°C & +125°C(1) Vg = 5.5V 88 111
RMAHRE
Zp %y 10131 2.8 Q || pF
Zicm P 103 3.5 Q|| pF
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6.6 HLS4FE (4R)

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 )

58 \ WREA | BME REE BXE[] B
FFER
(V-)+50mV < Vour <
(V4) - 50mV 115 132
(V-)+100mV < Vg <
110 128
Ve = 5.5V (V+) - 100mV , R, = 2kQ
(V-)+100mV < Vgut <
(V+) - 100mV , R, =
WY 100
Ta= -40°C & +125°C(1)
(V-)+50mV < Vour <
AoL FEFR H 3 2% (V+) - 50mV , 106 124 4B
Vom = (V+) - 1.15V
(V -)+100mV < Vour <
(V+) - 100mV , R_ = 106 104
- 2kQ
Vs =17V Vem = (V4) - 1.15V
(V=) +100mV < Vour <
(V+) - 100mV , R_ =
2kQ 100
Vem = (V+) - 115V,
Ta= -40°C & +125°C(1)
SRR BL
GBW 18925 4 S Ay = 1000V/V 13 MHz
. N 4.5
SR FEIEFR 4V IR, M35 = +1 Vius
b7t 35
AHALAS B C = 100pF 45 o
FEEN 0.1% , 2V ik, 1325 = +1 0.75
ts sk i) : — us
KEREN 0.01% , 2V ik , #25 = +1 1
T AR R T VN * 55 > Vg 0.45 us
et b Vour = 1V, #25 =+1, f=1kHz 112 dB
THD+N BRI + s ouT = TRMS - L ’ ’
b Vom=(V-)+ 1.5V 0.00025 %
it
20
Vg =1.7V
R 8 7 /1 L L) P S Re = 2kQ Sl I
k] 20
Vg =5.5V
R, = 2kQ 35
o W, Vg=5.5V - 55
Isc i e FRLIAL — mA
R, Vg=5.5V 65
Ro FEE g BT f=1MHz 120 Q
LR
1.22 14
la FFANTBOK 38 IR AS HLR lo=0mA mA
Ta= -40°C & +125°C(1) 15
X} ({XFR OPA392YBJ. OPA2392YBJ 7 OPA4392RTE )
lasp REAN TR A5 1R 25 LU I BOR A B NEE RS L EN=V - 6 pA
Viy [ELSE NGNS L Ja HROR # (V+)- 0.5
ViL I P\ LU CAEFHOR &% (V-)+05
tON ﬁik Z’Sﬁﬁﬁﬂﬂ‘lﬂ G=1, VOUT =0.9x Vs/2 , EEﬁFJWM‘bSU(%% 9.5 us
torr TIOR3 45 FH ek (1] G=1, Vour =0.1xVg/2 , AR MBOKES 7.8 us
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6.6 LSRR (42)

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 )

24 WiksEAF BAME RAUE BAE| B
Vg =V+ 0.02
EN 5 B N\ IR HL i pA
V||_ =V- 1

(1) RIEZ KIS TAR & RGN E S T
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6.7 JLRIFE
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
& &
2 10 2
g £ 2
< <
5
1
0 | | | | 0 | | |
-10  -7.5 -5 2.5 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 s R4 B &l 6-2. RifrES AR E
45% T T T 100
40% — 80
35%
—~ 30% s
3 =
v 25% >
k) £
5 20% S
g B
< 15% £
10%
5% -80
0 | | | _100
05 04 -03 02 -01 0 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)
Vs=5.0V Tp = -40°C
Kl 6-3. SRR B A I B 6-4. R RSB EMEIRR
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6.7 JLAIRHE (52)

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

100

100

& 6-9. JFERE A AR A 5K RKIR R

Z 2
Y Y
D [}
£ £
3 3
3 3
o 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
& 6-5. K s k5B R IR FR & 6-6. K1 Bk HIB R FIRFR
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 MBS &l 6-8. B MW
150 180
\\ — Gain 50
—— Phase —_G=—
120 'N 150 40 — G=41
NI TR I
90 120 —_—
- \ \ - 30
g ~ N 5
= 60 % 90 g 8 20
3 ™N N 2 2
£
% \ \ € 8 10
N\ \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 R MEIR R
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6.7 JLAIRHE (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

& 6-11. A RE i SR E KX 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. N E R SIEEERIFIX 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 ME AR EHER KRR

3

Input Bias Current (pA)

100

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

& 6-14. A RE MR SRERKRR

Output Voltage (V)

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

B 6-15. Fyi RUEIBIR 53 R (HLRi ) MEKR

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. % i TR SH U (FEHR ) HERAR

4 BELHR
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6.7 JLAIRHE (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. Hiy i iy RIB IR S Fa IR ( hLFRIR ) RIS AR B 6-18. i il FUR SRR S5 Y Bt ( FERRIR ) RIRIR R
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
Frequency (Hz) Temperature (°C)
5 AT
A 6-19. CMRR Al PSRR 5#iZH < FR A 6-20. CMRR 5iR & F 12 &
40 400
300
S 32 200
S u 3
s Z 100
E 1 E 50
5 8 £ 2
5 o
o 0 a 20
& o
> 8 3 10
g z
2 e > 5
g 24 5 3
o -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 S5RER MR R B 6-22. HUEMEF 55 KR
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6.7 JLAIRHE (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 1 @ — —
& —_ G=—1,Rt=2kQ A ] 005 g
g —- G=-1,R =10kO 8 2 3
) — G=+1,R_=600Q ] g 0.02 : 2
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- 1 - e~ o
» 0.001 2 k%) 2
a e 9 0.002 a
L = L o
g 5 S 0.001 100 §
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£ £ £ 0.0005 s
5 s s 3
| 2 S 0.0002 k]
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20 200 2k 20k 100m 1
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s} <
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c = 1
o 3 075
o
> (5]
z g 05
Q. =]
2 (¢}
° 0.25
0
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£ 14 2 08
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3 13 2 o
‘ o
g ————————————
8 12 S -0.8
3 Q.
a [¢)
1.1 16
1 2.4
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6.7 HLAVERE: (42)
Tpa=25°C,Vg=55V, Veu=Vs/2, Roap = 10kQ (##EZE Vg/2) , H C_=100pF ( BRAES M )

1000 40
— Ris0=0Q
a 3B/|— R|so =250
> — Rigs0 =50 Q
2 30
(]
g —_
g < 25
£ \ <
- o
3 100 % 20
S § 15
2 (]
S
< 10
[9]
o
o 5
10 0
1 10 100 1k 10k 100k 1™ 10M 20 30 4050 70 100 200 300 500 7001000 2000
Frequency (Hz) Output Capacitance (pF)
G=-1
&l 6-29. JFR4 i PEHT SR A IR & B 6-30. MESEMEAEMEARARRR (10mV Bk )
80
— Ris0=0Q — Vpn
— Riso0=25Q — Vour
h— R|so =500Q
60
= 2
p >
2 40 <
@ o
2 g
© 5
>
20
0
20 30 4050 70 100 200 300 5007001000 2000 - -
Output Capacitance (pF) Time (100 ps/div)
G=1
& 6-31. M S 5A L ARAKRR (10mV FHEK ) & 6-32. LML RH
— Vn
— N
= =
2 2
> >
IS IS
o o
(=] (=]
© ©
Q Q
D D
el el
o o
> >
— Vn
— Vour
Time (500 ns/div) Time (500 ns/div)
E 6-33. IESBKE & 6-34. UL BIKK
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6.7 JLAIRHE (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 JLAIRHE (52)

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

120
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7 V4L
7.1 i

OPAX392 7&— R IR M LA K i IS B REBOR R B . IRIEFS e-trim 25BN ES . IXELISHBOR a4 it
RGNS B S ANERRS | SIS O O A\ A Y B A2 PR RE . OPAX392 I LAFE N 1.7V % 5.5V, A af

RasE , BTk T s AR R

RTINS RSB CMOS HRMEZ it DhfE | A W T 78 /R d 5 T SEBUARAIG AR A\ i BB FLAE S T
Ffar H R VO . SR A , DA T 4 BT . OPAX392 FIfL Ak dh 13MHz 7% . 4.4nV/ v Hz
P P RIMIG A/F W, IR A OPAX392 FCNIEHRAL IS 6 H W A s M REAR B # 2% (ADC) F AR IR
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7.2 ThEETTHER
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7.3 FetEii A

7.3 1 R TEHE

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 R ZE Vg = 1.7V KRR R HE .

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

7.3.2 RN\ B AR

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 RE TR . TR TR L HE AT ek i # B i (ESD) R3¢ 1H , 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. SHHN

7.4 SHFThRAES

OPAx392 ZFIAIEHFEHEE KT 1.7V (£0.85V) B TAE. XF{H EN ThRerI#sfh (1520 7 5) , 24 EN 5|
RSP IR AE X Se 2800 . EMIRES T, B Ui 8 PR, Fd v mifHeT. OPAX392 i KA E HLJE HL R
5.5V (£2.75V).
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8 SIS
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PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARFER

OPAX392 & Hfi 8 2 A 2 RS & s SR 28 281, JF AN LS A AR S e . (R A 1 e-trim G2 5078
R ASEA T H2 A I A 11 AR P2 A ) AR N < T L s A B AR A A i L LIRS - OPAX392 X L B A A
BEAT TAUAL , SOV AR S A RS AT BB YR & . AEIE W MRS IE T, IR EE g B L IR A R O A Pl 4R 1
PSR (SR AR B , AE AR R VO A B AR IR S ) MR (JRIEAE FYR TR SmV Bl
W) o OPAX392 % JBUK & BETH I TRl i 1 o (K _E i ARAE S BEN I , LA DAC e =5 T i 5 BE DI RE

8.2 LRI

AP R EE SN X o) R GRS I BT s A I B AN - 1A B +1A BRI . S e VS LA 110mV ) 3.19V. i
TR U DL B AR IS, BT AB T OPA392, JLrh — MUK IC B N ZE R &, 51—
JBUR Z R ME L T
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8.2.1 &R
B R B E RN

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

8.2.2 4Nk IR

U IR 1 oap A0 L 2% Rount » P2 HLE Vapunte A5 HT UTA T Ry & Ry MR 22 23 UK 28 7%
KAWL . ZHRR#RNEGEET Ry 5 Ry 2 kE. NTRAEEME/IREE |, 8 Ry=Rs H Ry =R3.
FEUEH R Veer @IS U1B ZZ i B2 R 25 10 7 sUER At . A&k $oeh 7 FE a0 1 #E

Vour = Vsuunt x GaiNpig amp + Virer (1)

Hr

° VSHUNT = ILOAD X RSHUNT

. R

Gainpig amp = B+
_Amp

. R,

R
Veer = Ve % [F\’5+6R6]

BT AR RNIRZ R - RS i . R R R PSR A ZAM Ry 5 Ry 2 HE, BUACEAL Ry
5 Ry Z &R . RIABEIRZEZ M ES (Rs M1 Rg ) LK Ry / Ry 25 Ry / Ry Z WL [ i 74 FE f i
B R2IR1 Z HEEMZE 73 TR & ) CMRR |, B2 3B 1R B R IR %

Vshunt ZMRMIEAE , Rt Vepunt RHMER RGBS . BT, W0 Vepunt S EBONE . LB

W, Vonunt FIBCRME R E N 100mV. 2 2 50 r B2 i K ME | R i KR RN 100mV , Bk
WHERN 1A,

- VSHUNT(Max) - 100 mV _ 100 mQ

RSHUNT(Max) 7
LOAD(Max) (2)

RsHunt A Z S SIEL . R |, IR BEAZR 0.5% M B WRFEE S | MiksAEZE
N 0.1% s b FL A R 25

H T A7 F IR X LR, R 203 L TR SE A -100mV 2 +100mV. I LR 7R BIA IS H 0K 28 U1A BT, i Ry
Ry 3. VEBRTR UTA [RIAETT AR H R AE B ML RETE I . B L Al RS BEYE ™ e 2K T 67 Hl Y Pl S 11
BHEBCRES (10 OPA392 ) kW B2 . &5 , N T 3 KHREE R i B R 1% %, OPA392 1) #LA1 J¢ 1 B R AR
N £0.25pV ( B KMH £5uV ) .

BRI A -1 A Z +1 A, S EHESE (Rs Al Rg ) MAURSE . N T 5 WA RRE—50, LAUER
0.5% A%, AT ERFEEIFERIIFE , A T 10kQ HIFHA
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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 < Vgur < 3.2V (4)
PAE R IE IS 7R 5 TR A T B ZE S BORSS I 25

Vour max = Vour min 3.2V -100 mV

= 100max[dA-(—1A)] - 120

<<

Gaing amp =

®)

Rshunt % (Ivax = lwin)

Ry Al Ry MIHLPHAEEE N 1k Q o« Ry Ml Ry MIHLFHAEIEE N 15.4k Q |, N ZME T bRvEE . KL, iFE M ZE
SRR A 25 15.4VIV.,

S 2R Z BT Ry 2 Ry, LI TAEEN 0.1% WHPHES . 1ZECE AR T 81 75 Z W A R
AIREME. INETE , WA — mAHE AT VH BR 0.5% Hi BH 28 7= A i 20 1 v TR 4R 22 o

8.2.3 M AL
3.30 /
S
>
g 1.65
3 /
0
-1.0 -0.5 0 0.5 1.0
Input Current (A)
B 8-2. X[ FE AU FEBE MRS S R SN BRIR RIS R
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8.3 FYRAHREIN
OPAX392 Hy%iiE TAF L EVEE & 1.7V £ 5.5V ( £0.85V £ #2.75V ) .

/J\AD
R 280 5 A BIE (i 2 A0 B FR I H R TT R 2 X 2RI AT R
8.4 fifH
8.4.1 fiJ3EH

VE R AT RSk e, REERDEL , WRATLL , R AT EDR FL AR (PCB) Bt T I, 335 4 2 i It 2 U4 1F
B AR A REFELT A F S B AL B o K 0.1 w F AL S ELAE R AT RESEIL RS IO R L o A 38 BEADL el it B A0
JS7 IR S HE N RT3 v PERE IR S DL AP S, WA AL T3 (EMI) Sy Jdk

IR EERAS AR 0 U L L RORE BE VR RE , A 2RI A P B AT SR RTLISR 1 o 8 G 7 DRTEE B AN 220 S S AT F YD 44 L AR 25
A (2B DLTE ) SRS PRR BERR R . LA R P S KRS RS AR, T DL B S A R R
o HoAbA R A B HHE R F IR

PR A R BOR T (R F e ) -

2t ER R BRI (8 ORI A 2 S R RIR S M e LA

R AL R R B A PR EAT P

Reia SRR A AR AL 5 0L ( e AR A ) B

T K e T T B AIRAE A R R P AR S RO T e | X LEEE T RE S 2L 0.1 n V/°C s LR IR RS, B
T B AL

8.4.2 75 R~
Vy O——m +
Ra —0 Vour
= Re
AVAYAY
/] 8-3. OPA392 i J&) 5 &
VS Minimize
C parasitic
Vour o BYPASS  inductance by
placing bypass
capacitor close
ouT V+ to V4.
V—
+IN | =IN

Keep high Ra

impedance Vin

input signal Rr

away from Route trace under package for output to

noisy traces. . h

feedback resistor connection.
&l 8-4. OPA392 #i 51l
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9 SRR SCRS L Fr

9.1 B HF

9.1.1 AR H

9.1.1.1 PSpice® for Ti

PSpice® for T &2 rI H B A A 40L B B MR B I W v R LA BE . 7E AT A0 JRl Al )3 2 /T 812 1 AR G e v R0 T 2R e ok
FR, AT BRI R AR H48 5 L T T

9.1.1.2 TINA-TI™ (FEH/E (%7 T# )

TINA-TI™ (FE A= — K A 5 . Thigsmok HIE T SPICE 514 () g AR ¥ . TINA-TI 45 B #A & TINA™
WA — 2R B R ThRE A | T — RV JERE RSN | R BAEIE TSN T — DA E . TINA-TI 45
BEIAE LT A AL S5 SPICE Bt WS A 4 | DA HAth 33 T Rg .

TINA-TI f B3R A2 M 5 A EERE ), TR P L2 Moy GRS 4R, FH A v B THEF BT 5 2% R
o REIUX SR ALIE B N AR BB T A R DL IRTE RS S, A — A s SR PuE R 3 T A

i

DA HE TINA BAFEE TINA-TI B4 )5 A fefd X 26 0. 15 M TINA-TI™ B4 SoF e p R 38 5 27 11
TINA-TI 5 5 AF .

9.2 XIS FF
9.2.1 MY

THZ LN ARSI

o BN (TN) , A FA TR T 1172 W R ) S T
o BN (TN) , KHEEFEIETE : BOEIZHE, e-Trim™ FIHrk a5 N i i

9.3 BT FEFTE AN

FHMORERNEA | 1 SHUE ti.com LRIEE OO . Rl @A BATEEN , RIAT AR G i AE S
o AREREAER |, WEREM OB SO & T G il .

9.4 SCHRFBHIR

TIE2E™ thCsCfFigizn i TR EESE TR, W EHENE XA RE . S BIER @S M- H . #R
BUA s sl QU DR, SRAS P s (K PR e vk 35 B

BERM AR A DTS ISR SR it KSR AR TI EARRE |, IF BAS B TI (A i§ S
T IAE 2K

9.5 Fitr

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.

FTAE AR N & B T 77
9.6 FRH M HE S
F U (ESD) LA AR LR o NS (TI) B UG i 24 0 TR HS 6 b B B L . 1 LA 5 T A Kb 3
A RIS | TS SRR L
Aral\ ESD RN BB/ RE MR | K E A B PR . A% 2 OB LB TT A T 2 5 2 B0 | R Bl A i 5
HOH T A 2 B FCR 55 R A U A
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9.7 RiEzR
TI RiER AARBERGI IR T ARE. & 7RSI AE .
10 BT itk
bE S s 17 N N AR T = R e 1 e N R E M N
Changes from Revision E (September 2023) to Revision F (December 2023) Page
+ ¥4 OPA392 YBJ ( DSBGA , 6 ) HILREMTHEEE (FEHHURA ) BEECHRE~5dE ( IEAEAETR ) JRdn 748

SR T 2 ettt ettt e et e e ettt e e et et e et et et e et e e et e et e et e e et e et e e et e e et e e aans 1
+ ¥ OPA2392 D ( SOIC , 8 ) FRA MR A SO R E0H ( IELEMETE ) IR T AR A AR oo 1
* '} OPA2392 DGK ( VSSOP , 8 ) 3R MU BE ST EE B ( FERFURAT ) IR TR ANZ ... 1
Changes from Revision D (December 2022) to Revision E (September 2023) Page
* KRH YBJ H2E ( DSBGA , 6 ) 1) OPA392 IRFEM “TilRAT” HHCh “TiSEEE (FERTURAR ) 7 FFdsin 1

T T TR 2 ettt ettt et ettt ettt et ettt et et e ettt e ettt et et et et e et e et et et e et e et et e e 1
* ¥ RH D 3 (SOIC, 8) 1) OPA2392 IRAM “FiRAm” BTk “WiSEE (FERBURAT ) 7 FFan 7oK

P 2 ettt ettt ettt ettt e et et et et e et et et ee e ettt e ettt et et ete e et et e et et et e et e e et e et e e et et e e eaeeneneans 1
o WRINT KA DSG (WSON |, 8 ) ik i d:f 255 (1) OPA2392 FIAH LTI BIEE B ... 1
O L ESD 2 I IR I oottt ettt ettt ettt ettt et et et e et et et e et e ettt ret e et e eae s 7
Changes from Revision C (July 2022) to Revision D (December 2022) Page

* ¥ YBJ (DSBGA, 9) 1] OPA2392 MTi {5 5 ( FikAn ) HCAE~HdE ( IEAEHETR ) FFam TN E ... 1

Changes from Revision B (October 2021) to Revision C (July 2022) Page
© ¥ OPA2392 B E AT B R ( THRAT ) vttt 1
o NIEMERIL ) T T B 6-9Y BHZIUPE ..o 12
Changes from Revision A (August 2021) to Revision B (October 2021) Page
S L AN R R L AN R S T S - 7y R - e O 9
o WINT B 6-4. 6-5 M1 6-6 , LA/ GIEFESETTHT TR (oo 12
o HCT W 6-9, TFHIE a AT GHIFIHIHR | DA IERHE .o 12
o ST 610, A i - GHFE TR F , DAREIEBHE oo 12
o BEINT B 614, FOAMGE HTE LTI SETITHTFETR oottt 12
o HIKTE 6-23, THD+N I GHIFEHTHRZ , UBEIEEE ..o 12
Changes from Revision * (January 2021) to Revision A (August 2021) Page
* ¥R DBV (SOT-23-5) #) OPA392 41 Nk 3 K ( TR AT ) BEON R MR ( IELEHEEE ) oo, 1

11 Ui HERTITEEER

PUR U A S AU B AT AT IAAE 2. XS5 R H A AR T I ol i . Blm i 225, A S ATE R
HASH SO BHAT BT » A RMEHER N SEShRAS |, TEE B A M R
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PACKAGE OUTLINE
DGKO0008A VSSOP - 1.1 mm max height
SMALL OUTLINE PACKAGE

e |

/—PIN 1 INDEX AREA

1

3.1
2.9
NOTE 3
4

I
-
]
]

6x[0.65]

)

\

5
8x 0.38

0.25

(& [o13@]c[A[g]

‘\. /&
e SEE DETAIL A

1.1 MAX

I
!
L0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES:

-

per ASME Y 14.5M.
This drawing is subject to change without notice.

w N

exceed 0.15 mm per side.

(S

Reference JEDEC registration MO-187.

PowerPAD is a trademark of Texas Instruments.

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

This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

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

Texas
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DGKO0008A

EXAMPLE BOARD LAYOUT
" VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

8X (0.45) 1

e

<|L (R0.05) TYP
I

| 8

I

‘ SEE DETAILS

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SOLDER MASK:
OPENING \ METAL
}ﬁ I
EXPOSED METAL .\_/MEXPOSED METAL
0.05 MAX *ﬂk 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK
DEFINED SOBEER"EASSK
(PREFERRED) SOLDER MASK DETAILS

(44)

SCALE: 15X

METAL UNDER SOLDER MASK
SOLDER MASK‘\ /  OPENING
777777777 N

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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www.ti.com

HERXFIRIF

29

Copyright © 2024 Texas Instruments Incorporated

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=ZHCSN35F&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
ZHCSN35F - JANUARY 2021 - REVISED DECEMBER 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

EXAMPLE STENCIL DESIGN
DGKO0008A " VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(4.4)

SOLDER PASTE EXAMPLE
SCALE: 15X

(R0.05) TYP

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

www.ti.com
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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
s e
SYMM
¢
\
= 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
-y
|
0.20 ! ‘ 2
6X %6 (aa]
[#100750 [c]Ae]
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 ‘ )
_ - ‘
(0.4) TYP |
‘ SYMM
A 5 4 ¢
|
() ()
SYMM
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X
0.05 MAX 0.05 MIN METAL UNDER
(©0.2) ‘_‘ a‘ T \\/SOLDER MASK
METAL \Q \
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
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

) sYMM
—¢

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

ples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

OPA2392DR ACTIVE SOIC D 8 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 02392D
OPA2392YBJR ACTIVE DSBGA YBJ 9 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 125 023
OPA2392YBJT ACTIVE DSBGA YBJ 9 250 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 023
OPA392DBVR ACTIVE SOT-23 DBV 5 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 23GT
OPA392DBVT ACTIVE SOT-23 DBV 5 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 23GT
OPA392YBJR ACTIVE DSBGA YBJ 6 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 PL
XOPA392YBJR ACTIVE DSBGA YBJ 6 3000 TBD Call Tl Call Tl -40 to 125

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative 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
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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 O OO 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
[ & A |
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)

OPA2392DR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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 1.26 | 1.26 | 0.43 4.0 8.0 Q1
OPA392DBVR SOT-23| DBV 5 3000 178.0 9.0 3.3 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
OPA392YBJR DSBGA YBJ 6 3000 180.0 8.4 085 | 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)
OPA2392DR SOIC D 8 3000 356.0 356.0 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
OPA392YBJR DSBGA YBJ 6 3000 182.0 182.0 20.0
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PACKAGE OUTLINE

DBVOOO5A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
3.0
2.6
(D loafc— =
PIN 1 izg E 4—‘
INDEX AREAj N

GAGE PLANE

f

(1

|
|
|

4
\
L NOTE 5

8

0: TYP&/A+ L—'

0.6
0.3

TYP

SEATING PLANE

1.45
0.90

ALTERNATIVE PACKAGE SINGULATION VIEW

4214839/J 02/2024

NOTES:

AOWN =

)]

per ASME Y14.5M.

exceed 0.25 mm per side.

. 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

. Support pin may differ or may not be present.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
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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/J 02/2024

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/J 02/2024

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
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

INSTRUMENTS
www.ti.com




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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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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