'E Ordering & Technical
documentation

6 o quality

Design & E Support &
development training

TEXAS OPA396
INSTRUMENTS ZHCSNO5 - JULY 2021
OPA396 ik lg~ 1KFIN W B FINAE e BHURER
1 itk 3 {iHA
« K Iq: 23.5pA OPA396 =ik FE UK 28 BA ity 95 (1MHz) FE KRS

s e AN - TMHz
A5\ B LI 10fA (S )
R R @ £100pV (KA )
RIRE © +1.2uV/°C
RHEJEEEIETVER 1.7V £ 5.5V
i N SLBEE FEEE HH FL YR L £100mV
PUEEEZR © 1V/us

TR LR LR IR B
AL IR S - 60mA
BB H

EMI/RFI Ji& i A\

/NI - SCT0 Fl WCSP ( FiiR A )

2 N A

i35 2077 i
MEASE A

HfiUwE P4

AT (pH. R AR )
I AR IR A%

Ji 1A AR

By AR R A I

L EH=E4

o A B AN B A
AKX
Bl 22 B R AL

HA (23.5pA) ISR 4. X ekt in LRI
A, (A Z 8 RO R AE . R Th AR R P A BE AR i
o 10fA PR AR E B 100pV 19250 HL &
( FRAE ) A1 1.2uV/°C HIIRIEA B 178 B T H K Th
FEEL ORI Pl A5 X H A I A A T ity P R R RS

OPA396 i FIE M & (T1) LA e-trim™ 12 H SRS
PR, SeBLTB AR SR AR N IR IR AR L
TFAEMRAVIIE A S EF A 2T CMOS 1%
AP EIER B R it Wl 32 e
HLER AT 2 i i ZREALR D AR K 45 5 DL AR 17 )

B

HHER
RS #3e() HERRT (HE )
OPA396 SC-70 (5) 2.00mm x 1.25mm

(1) HETVRIAETHEE , 2 WEIER KRR EH LT 5.

Sensors
Bridges
Transducers
Electrochemical Cells
Photodiodes

OPA396

OPA396

ADS7042

ADS7042

REABYL. &K BES 2%

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )

www.ti.com , HNEIRAN . TIAGRIERIERERPENA R, ESEER Bt Z 8T, 1 5510575 Bol R IS SCRRAS .

English Data Sheet: SBOSA65


https://www.ti.com/applications/personal-electronics/portable-electronics/overview.html
https://www.ti.com/solution/flow-transmitter
https://www.ti.com/solution/blood-glucose-monitor
https://www.ti.com/solution/process-analytics-ph-gas-concentration-force-humidity
https://www.ti.com/solution/temperature-transmitter
https://www.ti.com/solution/pressure-transmitter
https://www.ti.com/solution/medical-sensor-patch
https://www.ti.com/applications/industrial/building-automation/overview.html
https://www.ti.com/solution/wearable-fitness-activity-monitor
https://www.ti.com/solution/gas-detector
https://www.ti.com/solution/analog-security-camera
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com.cn/product/cn/OPA396?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/OPA396?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/OPA396?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/OPA396?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SBOSA65

Product Folder Links: OPA396

13 TEXAS
OPA396 INSTRUMENTS
ZHCSNO05 - JULY 2021 www.ti.com.cn
A2
T HFEE et 1 8 BERIAIEEI. ..o 17
2 B s 1 E T I £ L = = SNSRI 17
B BB ettt eeenenes 1 R v F RO 17
A A T T A T ettt 2 O ERYRAEER I oot 21
B B B B AT BE oottt B A0 T R e 21
B BT e 4 10 A0 T B oo 21
(R IEED R o . b = DTS 4 10,2 A SRR et eeenene 21
B.2 ESD ZEZ ettt O LI Yo - ST 22
B.3 I IB AT 2 ettt 4 T BT et 22
LR - =3 SR 4 11,2 R ST e, 22
6.5 FH AT e 5 11.3 B SRS T T e 22
B.6 BT AEIE oottt 7 14 B E oo, 22
T BEAIBEI oo 14 11D B ettt ettt e et 22
TARER e 14 11,6 BB e 22
T2 TNEETTHERE] oo 14 1.7 RIBEZR oo 22
T3 EE L ET oo 15 12§ EHEAETIEE oo 23
T4 BTN TR e 16
4 13T itk
H# AT fRA A
2021 4 7 A * WU RATIR
2 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN05&partnum=OPA396
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396

13 TEXAS

INSTRUMENTS OPA396
www.ti.com.cn ZHCSNO05 - JULY 2021
5 5| B E AT &e
f() )
+IN C —1 5 : V+
[
—IN : -3 4—: out
G J
Not to scale
K 5-1. DCK #%% , 5 5| il SC70 , TAfL &
% 5-1. 5 jITheEE
i)
1/10 Pi b
2R W5 9
-IN 3 I SAHEN
+IN 1 I I AE T\
ouT 4 (0] b
V- 2 — ORI (A )
V+ 5 — 1E (s ) IR

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: OPA396

Submit Document Feedback

3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN05&partnum=OPA396
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396

13 TEXAS
OPA396 INSTRUMENTS
ZHCSNO5 - JULY 2021 www.ti.com.cn

6 Fi%
6.1 ZaX%T i NAEE
7E EARE KA N TARRETEE A (BAERHue )

B/ME BAE L:-YiA
LREEb) 6
\Y REHE , Vg = (V+) - (V- \Y;
s s=(V+) - (V-) e -
SLf V-)-05 (V+)+0.5
BN , BT 5 Vo) v
ZE5y (V+) - (V-)+05
NI, T 5 £10 mA
A H 4 D) Frak Frak:
Ta TAEIRRE -55 150 °C
Tstg [aeeainyiy -65 150 °C

(1) EHHERRBUEEIEAT 1 RER X BTG R AT . X B KAUE [HIF A RN SRR Be 2% 1 R BAE R BUE AT 2 AS P AT oAt 2%
PR RENS I W IEAT . ISR I B W AR S AHEAE A0 i K BUE EYEE AR, S F T REA 8 & IEHIZAT |, X BESLIR #3 1F T SE 1
DhEeFIERE | I S 1F A i o

(2) HHIEEE , T E AT .

6.2 ESD 4%
18 Bafr
NPT LR (HBM) |, 454 ANSI/ESDA/JEDEC JS-001 #xifi(™) +2000
V(esD) P - — \%
FEHL R (CDM) , 754 JEDEC #iit JESD22-C101() +500
(1) JEDEC Cf JEP155 451 : 500V HBM W] SeB/EARE ESD 45 IR N 224 k7=,
(2) JEDEC Xff JEP157 #5H : 250V CDM w] sZHfEAR1E ESD & HIMAE R &4/,
6.3 BUWIEIT %M
7 5 SRE RS T 0 AR RV B AR ( BRAES A B )
B/AME FRARAEL BAfE A7
SRGER 1.7 5.5
Vs BIRHLIE , Vg =(V+) - (V-) BAEEF \Y;
RYGER +0.85 275
LnPNGERES o -0.5 +0.5
Ta e i -40 125 °C
6.4 HMEREE R
OPA396
g DCK (SC70) BT
5 5|
Roga 75 FIRIE G 214 °C/W
R0 yc(top) gER AN (TIEE ) #E 115 °C/W
R 25 28 WL R AR AR 58 °C/W
Wyt 25 B IS 5L 29 °C/W
Y 45 % LR IE S 5 58 °C/W
R0 ycot) GEE AT (JRER ) #AFH iEH °C/W
(1) AXRBIARIEFHRKEZEL , WS 1C B dabr R RS .
4 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: OPA396


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN05&partnum=OPA396
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396

13 TEXAS

INSTRUMENTS OPA396
www.ti.com.cn ZHCSNO5 - JULY 2021
6.5 HAS R
fE Vg =1.7V % 5.5V , Ta = 25°C H. Vgoy = V/2 IS ( BRAES G 18 )
¥ PRK A B/ME  HAME  BOKE| B
RVH
Vs =5.0V £10  +100
A Vem = (V+) - 0.3V, Vg = 5.0V 160 750
Vos LN S A T 100 uv
Vom=(v-) = 0.V Ta= -40°C % +125°C(1) 600
Ta=0°C % 85°C(1) +1 15
dVos/dT |4y A 1 Hi e LV pv/eC
Ta= -40°C % +125°C(1) 12 16
PSRR | dayF i bk Vem=(V-) - 0.1V 40| pvv
W\ mE B
Is T N ALl 001 L
Ta= -40°C % +125°C(1) +3.78
T R A i i D oA
Ta= -40°C % +125°C(1) £1.00
Uy
0.91 MVRus
YNCN Y f=0.1Hz & 10Hz , Vem = V
6.0 MVpp
f = 10Hz 130
€n MAHEEEFERRE  |f=1kHz 60 nV/ v Hz
f = 10kHz 55
in WA EEE  (f=1kHz 30 fA/ v Hz
WANHBE
Vew — |JEHUHLE Tp= -40°C & +125°C() VL Wl v
(V-) - 0.1V < Ve < (V+) - 1.5V 89 100
NS < Ve < 100 121
CMRR | $tAgdhl Lt Exﬂ)— 1951/V’ VSV=CA5A.5V e VTIE gy - o dB
(V+) - 0.6V < Vo < (V4) + 0.1V 69
PR
Zig Z BB 0.1 1 GQ || pF
VAN LA A N BHATT 11 TQ || pF

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: OPA396

Submit Document Feedback

5


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN05&partnum=OPA396
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396

13 TEXAS
OPA396 INSTRUMENTS
ZHCSNO5 - JULY 2021 www.ti.com.cn

6.5 ES4¥: (continued)
fE Vg =17V 55V, Ta=25°C H Veoum = Vg/2 7S ( BAESH B )

BH \ WS BAME SUBE Bk B
FEIRIEIL
(V-)+0.1V < Vo< (V4) - 0.1V,
Vem = (V) -100mV, 100 121
R, = 10k Q
Vs=5.5V (V-)+0.45V < Vo< (V+) -
0.45V ,
Vem = (V=) -100mV , 100 121
‘ R = 2kQ
AoL FF2A B H 1 7 4B
(V-)+0.1V<Vgo< (V+) - 0.1V,
Vem = (V+) - 1.5V, 90 13
R, = 10kQ
V=17V (V-)+0.45V < Vo< (V+) -
0.45V ,
Vem = (V+) - 1.5V, 90 107
R =2kQ
AR B
lout = OpA , R = 10kQ 450 kHz
UGB BT I BN T G=1 louT = OMA , RL = 50kQ 0.85 i
z
IOUT = 100pA , R = 10kQ 0.75
GBW 4 7 SRR 1 MHz
SR JEEE B G=-1, 4V ik 1 Vips
ts Fafamt v FEREAH 01% , Vg =55V, G=1, 1V Ik 8 us
tor TR [H) ViNXx G =Vg 15 us
i
TH, 3
Vo gL | R = 10K ol -
Eea T R. = 2kQ 40
Ta= -40°C & +125°C , B4l , Ry =10k 10
Isc Ji B FRL Vg=5.5V 60 A
Zo FFER 4 H BHAT f=1MHz , loyt = 100pA 4 kQ
2V
AR I e 2 23.5 30
IQ ": | ﬁkj:#ﬁﬁ’]ﬁ%d_nm‘ VCM - (V+) - 15V HA
it Ta= -40°C & +125°C() 32
(1) RIFEZ MRS AFHLEE TES RGN R E &L,
6 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: OPA396


https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN05&partnum=OPA396
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396

13 TEXAS

INSTRUMENTS OPA396
www.ti.com.cn ZHCSNO05 - JULY 2021
6.6 HLRURHE
TA= 25°C , VS =50V, VCM = Vs/z , RLOAD =10k Q ﬁ%ﬁ Vs/2 , H C|_ = 100pF ( Fﬁjl;%ﬁlﬂ% )
40 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 20
35 18
16
30 1]
14
& 25 12
4 2]
:ﬂ:_-’ 20 :_"E’ 10
s B
8
Es E
6
10
4 |—|
. —|_|_A :
0 | — L | L L 0
-50 -40 -30 20 -10 O 10 20 30 40 50 4 3 2 1 0 1 P 3 4
Input Offset Voltage (uV) Offset Voltage Drift (uV/°C)
B 6-1. KV i 40 Am Bl 45 AT
A 6-2. RFAHEERESS A ( -40°C & +125°C)
300 100
75
200
_ . 50
S S
= 100 =
o o 25
& &
5 0 s 0
> >
3 g 25
g -100 £
-50
-200
-75
-300 -100
-50 -25 0 25 50 75 100 125 0 1 2 3 4 5
Temperature (°C) Common-mode Voltage (V)
5T 5T
K 6-3. RIABRESEEZ AKRA &l 6-4. RiFFE SRR KRR
1500 200
1000 150
. 100
2 500 =
g ' S
8 IS o
= 0 = — 5 0
= ﬁ"\“; :
£ 500 I 3 50
le) V 5
-100
-1000
-150
-1500 -200
0 05 1 15 2 25 3 35 4 45 5 55 6 1 15 2 25 3 35 4 45 5 55 &
Common-mode Voltage (V) Supply Voltage (V)
30 4t Vg =5.5V 5 AT Vg =5.5V
B 6-5. KRS IR B ERKIRR ] 6-6. {5kS i, FE 5 B Y8 L IR R (26 B

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: OPA396


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396
https://www.ti.com.cn/cn/lit/pdf/ZHCSN05
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSN05&partnum=OPA396
https://www.ti.com.cn/product/cn/opa396?qgpn=opa396

13 TEXAS

OPA396 INSTRUMENTS
ZHCSNO5 - JULY 2021 www.ti.com.cn
6.6 LAV (continued)
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
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6.6 LAV (continued)

Tao=25°C,Vs=5.0V,Vem=Vs/2, Rioap = 10kQ #JEZE Vg /2, H C_=100pF ( BAEBA B )
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
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6.6 LAV (continued)
Tpo=25°C, Vg=5.0V, Veu=Vs/2, Rioap =10k Q iE#ZE Vg /2, H C_=100pF ( AR AW )
— Vi — Falling
— Vour — Rising
S £ \
© ?‘} g
z A
g s i\
Time (5 ps/div) Time (2 ps/div)
G= -1
B 6-37. KI5 EMERMIRL ( 4V BrEX ) B 6-38. FALRTIE] (1V EMEK )
90
—— Sourcing — Ve=t2.75V
85 —— Sinking —— Vg=+0.85V
_. 80 —
< &
£ z
5 2
g 65 2
(@] 60 o
50

-40

-20 0 20 40 60 80 100 120 140

Temperature (°C)

& 6-39. SEBE R SHERIKK R

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

&l 6-40. B AHIH BE SMER KRR

140

120

—_
o
o

EMIRR IN+ (dB)

100M

Frequency (Hz)
Prr = - 10dBm

& 6-41. EMIRR 5= 2 [ &
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7 VEARULHA

7.1 Bk

OPA396 7&K Ml A7 K 1 B B BEBOR IR R e IS . (RIIFE e-trim Sa SR ES . 1238 O S vl R AU (KA A
SRS AR (R B R, RN R SEEL Rl R S S it . OPA396 ) AR Y 1.7V & 5.5V,
A ARASE |, B R T AR AR B

@t B S g, PRS2 s A A, NI SR AR E TSR TERE . OPA396 (1R 34 i H: s i F 1 i FHL
UL G I I CBORES |, BUAFE s BT S T, A B R R D FE o0 E 22

7.2 TR T HE R
Qg Garent (]D (1)
e i Nt

Veiast Class AB

Control — Vo
Circuitry

4 1 -

0 9 ¢

(Ground)
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7.3 FRMEULEA

7.3.1 KA RE BT

OPA396 %/l CMOS #ii AFISEHER) ESD {R4 FLEK , PRI AT SEBURRAR A a0 A\ i B LI i A\ i B FELUAT (lg) 22
T CMOS S NI AR 7 %6 . WERAMT 405 1& ESD #.yt , CMOS i A\ a3 Al g 2 tBLECK 5 A f
BHW, RHARRET S SO . OPA396 £ 125°C Al Sl KB £30pA it (i A i B HL I AIUE (8 -

732 MAESHE

OPA396 {EHI AT i Z (BB E AT —AE , IR A s S A T AR e ISy . B 7-1 R THIAS .
JEZ AT DR SAR AN R B R i 22 7 AN LU, (EORVEAE KT 0.5V I Z A FL IR N HF4EI81T .

V+
T
1kQ
+N A —— -
1kQ CORE
—IN o—— +
R
V—

B 7-1. SRR LG

7.3.3 M5 EEKEN

OPA396 & I Stk )k th SR &l F i, RIS AE AR Sk AnF A 00 T~ M RECRIF AR E ME . | 3+ 11 3 i 2y 1 1)
HLL A UK, VF 2R A B UL BOR 83 A8 R B A MR B 2 R B B AR e . IRGE LT, OPA396 H%i
TGN A, A 27 AR B AE o SRR R AR T AT e AT R R SR AR T R AR AR R AR E , AT
SEBUARR AR I R GEPERE -

7.3.4 EMI #i1)

OPA396 i 5 i LG T- 4 (EMI) SRR BFAR L LR85 . VR A I ALIUE 5 BE M BT oo/ 1 i 5 H s B 25 T30
YA ) EMI FHU52 0 . 3 B R B R R T 2 EMI 3RS ; OPA396 3238 T iX Le ¥ i+ oo 4 it o 42 M1 X 2%
(TI) B4TF R HAE 10MHz £ 6GHz §™ & 55 471 7 BBl Py vHEAf I B R Ak s S O BRI FEE IR Th g . 11 7-2 2o 7%
OPA396 HAT LIRSS . % 7-1 HH T OPA396 5L iy N i WAF @41 R i) EMIRR IN+ {H. % 7-1
FI S AT AE T B AR s E AR B LI AR N ig AT . A R VEANE B AT 3 [ 2 F i A 7819 EMI 7% 1 N
A, A www.ti.com TR .

TP (EMI) 01| EE (EMIRR) 1] F SRR IS HBORES 1) EMI FiidttE . W2 Fmoas kil , SHE 58 s
SRR R X ARSI . W R — AN S RO 28 e TR A RG] B EMI 51K 7 B R AR, U
R A S B A B AR EMIRR ( HK/NE 3 NHEREMN ) - 2 EMIRR FITERREZ R, (HARTTHRILR 2
EMIRR +IN , ‘B & 135 T 2 F50045 5 5t I 238 580 8% 1 R AR F N 51 BN EMIRR Mg . — Bkt , HF LA
TEAER, A FEIF AT EMIRR JU
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1. ARPUERA, B EBOE A S| EMI SOy R, 385 B R 5| se 51 RS B4 s A IR SIS 5

2. R FRBORA AN B MR EAT R, JFRBL P UL EMIRR PERE .

3. AEFMISIE EIE EMIRR EAEIAh G B ., KOA/E PCB k] DLRR B RIS A3 7o X Fh I 248
TRETHE 5 mT LA 0 2 FARS A3 1 b, A &5 HAR AL R B0t PCB A 1Ak A2 S A A ELAR
e

A 3 AR 3 B3 SBOR AR T 51 I Rl A5 5 T e S BONAIEN | DROATBOR A8 BOA AR 05 3R B8 2 RIS IR LA

i AMIE N EE S . R . RIR e i b A S B AR EMI AT RE & S BUE A B BRI LR

A& U BRI AR F AT O o LA DR REURASEIDUTY e 15 1 2 ) TE 24 L5 DA BRI N 2 11 2 ) St 05 224 ) o

B o

OPA396 ] EMIRR +IN 55455 0] ) 5¢ R E (€] 7-2 ffin . OPA396 HLArIf 515 6 IMHz. LT %4 5% i

EMIRR P BER R A7 AR 18 TR AR 47 98 N TR (5 5

140

120

100

EMIRR IN+ (dB)
(2] o]
o o

N
[S)

N
o

10M 100M 1000M
Frequency (Hz)

& 7-2. EMIRR ¥R

# 7-1. OPA396 7EAHSZR T EMIRR IN+

pES JSLFH R143 i EMIRR IN+
400MHz Beh L) %, Bah PR, KEHIME. A%, Fik. @ (UHF) N 39.1dB
900MHz %fﬁﬁxbi%1§%éﬁ (GSM) B f. el E. Sl GPS (fkmAli& 1.6GHz ) « GSM. [z ahiE 46.50B
1% K UHF i
1.8GHz GSM il MAREhiEfE. %A, EM LB (1GHz £ 2GHz ) 61.3dB

802.11b. 802.11g. 802.11n. WiA®. MABINEE. Tk, Fl2AFIEST (ISM) LESEL. R TCLH

24GHz g ki | S W (2GHZ % 4GHz ) 69.8d8

36GHz | Kk, MaBEM S, LR, BaEf. S Wi 82.50B

5GHz 802.11a. 802.11n. WiZSEEAGAL. HENEE. AR LESIE. C¥E (4GHz % 8GHz ) 83.6dB
7.4 BRAEDRRAE R

OPA396 H.f 8 —Ihfeti | Al #E s i [ KT 1.7V (£0.85V) I IEH T4/F. OPA396 & K4 5E Hi Y5 it I
5.5V (+2.75V).
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8 S AISLH

Bk

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR E T M . B BIGAE TR, PR IR RS ThBE

8.1 MAfER

OPA396 s FL (o 1 2 Ao 2 RS B I8 S BORES |, A2 LS My i AAR A2 S e . OPA396 415 e B I L B B AT
AT T ARAL , SCVR A A i s A e YR OO I e o SRR RS RE L IR A R O S T SR Bt B BTN (AR
¥ i EE R R ey 100m VY, I HLAay A\ s AT RS2 BN U AL IR YE ) o OPA396 i TR d Bt I T M1 2 ol vy 484
i (R RS TEOR AR O AR B 55 BT LS AR TN #E 70 3228 MOSFET sXUR KB £ -

8.2 AN A

8.2.1 =i CO K iifh ke

8-1 BoR T M E=imAR W E CO f&RRERAC & F I ] LD FEIE R AL SR B o i R T VF 2 Hefh 2
’*‘JEI’J# S AL R B A S . AR R B = AR OB AR R (WE) THEEs HLK (CE) A1Z%
Hitlk (RE). HLIifE CE Al WE Z[alJisl , HA/D SEM B MR IEL . RE WA &S5 m B TF
BARRKES  LAUE T CE LR WER WE M RE fREFEMFER RS . 8Ll U1 TR E A s, ik
SBHERAE 2K RE SUATRFFAEH Veer WERBEH . BT ARGBHAESE , R1 A RFRENE. C1 M R2 JERIEH
PLACRR 43 28 B0 B R B (8] 4. U2 JE s BEBORES (TIA) |, BRI A% SR 38 LR e 4 5 2 BUE LI FL
iP5 PEL M8 2 R B 24 1 RBUE Y Re AR TT R0 1 BEAT IR

Vria = (=1 * Rg) + Vrer (1

Rioad #& P IE W AL RS HIE R R E (EH OV 10Q ) B lE:. WE B3 mtine Vegr #4730 E

Ry
A% ’
1 01
CE | |
RE Rioao T Rz '
A% A% -

VRer <4+ U1
OPA396

WE

R LOAD

—» Vour
Veer €— + U2

OPA396

& 8-1. =¥ CO S ik iREE
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8.2.1.1 &1 ER

FERLR B, CO A& k& i F SRR T 07 AR AR PR RE |, 1 8-2 Pom . il B B X R 69nA/ppm ]
CO fHIERAR ML, MG o S He 2% (ADC) s KNI 2.5V, i Kk JE 9 300ppm.

I CO Sensor

I
| Mode! | Ve
| cel [ 10kQ
| | o N
: 260 mF —— 3000 :
| [ 10 uF
I ||
| : [

20 10kQ 25V
| REL A, >
| v
| 24 : «——+ 1" OPA396
| |
| 130mF 3000 |
| |
| |
| I 110kQ v
Isens 0 pAto 20 pA TiA
I I —>
| | 100 25V
WE
| W
REF

L J “— 12T opPa3gs

K 8-2. CO t& 33 B R HE &

8.2.1.2 14 L2

B, HIE Vrer IS, ZHERAERK ERES DR Z BT ENER | thid CE i1 BN HR/NMRIEIRET
DUNBEA S (ARG i ) #8000, CE 3 7l % 2 AR RE RIS ADNGUE . X T € MR s |, Sl A Il
WKJE 7y 300ppm i CE Al RE Z[AIH)Z{E )y 180mV. Jy 1 SRVF/E 10k Q P& L1 CE #RE N REM L fF

AN Vrer £ T 300mV,
Vzero = Vrer = 300 mV

/\l:':‘

* Vger &ZEAEH £ (300mV).
* Vzero ZWEZHL (300mV).

B, BAVH SR RN MR AR A R

Isensmax = lperPPM * PPMMAX = 69nA * 300ppm = 20.7pA

Hor
* IsENsMAX 7 B T A& B3 LI o

* lperppm A2 HIlIE R4 E HIEE ppm A£G IR ( LB A BAL ) .

* ppmMAX & Fr 7 5K ppm 13K

)

©)
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SRJE SRR KT I FH AL A H I 0 R Y A SR e

VSWING = VOUTMAX - VZERO =25V -03Vv=22V

Hr

* VswinG ST H % R AR
* VouTmax A& TROK &% i K Hr H FE I o

BeJe, A B OR SRR A R AR iR F R TS ES P FELBE 2% (Re) BEAE

RF = VSWlNG / ISENSMAX =22V /20.7 }JA =106.28 kQ2 (USB 110 kQ for a common value)

8.2.1.3 WH 4

Voltage (1 V/div)

— V1A
— Vce
25V — lsens
0.3V
I 20 pA I—

Time (10 ms/div)

A 8-3. fHEAEXI LA, 300ppm —EALTRE T (I BRAS I L

Current (10 pA/div)

(4)

®)
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8.2.2 4-20mA F &%t

L) A RGE A 4-20mA B IORSEIEFE A shtb . R 2 2R 4-20mA BRI A | e R IE #
R ITHEEIR SN 4mA DLF . B TFAAAEDRIRG | (RIhEEECEE, OPA396 fif vt T 4-20mA IR N V2 %
THPkE | I FHERARTRE . ok B AN 7 98 o

4.096 V

102.4 kQ
113 kQ 143 kQ O lour.

604 Q

20Q
O lour-
& 8-4. 4-20mA FRiE: O R HE
8.2.2.1 #ifEK
x 81. BitsH
¥ (i1
SNCcRTOMER = <1001 A
DAC #ziill B & 0V % 4.096 V
R 4mA E 20mA
8.2.2.2 W Hi 4
8 48
7 — IVDAC 44
6 out 40
5 36
z 4 32 §
> 3 28 ¢
o2 24
[} -—
g 1 20 §
20 16 5
o
-1 12
2 8
-3 4
4 0
Time (1 ms/div)
& 8-5. 4-20mA A B I 57
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9 HLIFAHREIN
OPA396 3 HIie TAEH RV 2 1.7V £ 5.5V ( £0.85V £ +2.75V ) .

10 i &
10.1 fi AT
FEUUE BT A R . RS | SR AT L, 7R EN R B AR (PCB) Belty PR | K1 2 1 28 e

PHCEAER AT RESEIL as A 51RO AL B . FF 0.1 u F RVASR B AR P RESEIE re IR S IR AL B . 72 BB r i rp B
TR I e AE U T4 ek e F SEBL A AL S, RT3t (EMI) 21k

10.2 i B~
Vs
R Minimize
F Cgypass  parasitic
inductance by
placing bypass
-IN | v+ capacitor close
to V+.
V-
L
Keep high +IN ouT * © Vour
impedance
input signal VN Route trace
away from under package
noisy traces. for output to
feedback
resistor
connection.
& 10-1. OPA396 7 R~
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11 BRI SCRS STRF

11.1 23403

1111 TR

11.1.1.1 TINA-TI™ (FEZ1E ( #57 T# )

TINA-TI™ R —3k s b . thigmk HET SPICE 51 K ki B F . TINA-TI 442 TINA™ 3 AEr—
KRR AEINREIRA | (& T — RPNV G VRSN | AR E TR T — A2 . TINA-TI 5 B2
BEATE 401 SPICE Eift~ BRASMARHT |, LR AR KT Ih6E.

TINA-TI Hof af WAL 7 Se 86 S it i S 2% N30, SO 2 IR AR BRTNRE | (H P fghs DL Ao Ui B 45 2R 1Y
B REAMCER PR AL B A BRI BB T s B LRBIRRIRE ST , T — D ahaS R R 3 T A .

&
IX SRR 2238 TINA 844 ( M DesignSoft™ ) 5 TINA-TI 3k4F. M TINA-TI Bk #5438 1)
TINA-TI %A
11.2 RS HRF
11.2.1 FARCRY
T LR AH SR SR -

TEINACES (T1) , RA HART S8 1R 19 5 45 SE 5 (i G 4-20mA Bty ik ¥ 225 it
TN (TN) , EIFEL LS TIRIER A I K % 575 it

TN (TV) , B 7 AR R A 7% N

IS (TI) , 7/ pH BT N AR

11.3 B EHTE A

RO E AR, 75 PHE ticom EREEF M. w75 0 #ATEM , BTG M E R E
B AXRELPHEMER | WEEEM OB SO RS BT R,

11.4 STHBHR
TIE2E™ SCFFiRIZ R TREIMIEESH TR, W HENLZREIE .. 2 Bk & Mt # 8. LRI R
Eruldie th F O TSR AT P B DR e B

BERM AR A DTk ISR SRt XSSP EIE AR TI BRI |, IF A Bk TI (A i§ 21
TIH CRERIZE3KD .

11.5 BEitn

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

W4 ® is a registered trademark of Bluetooth SIG, Inc.

F B wbR A& B ETE & .

1.6 R BES

H IO (ESD) SR IXANER L . A SR (TI) EEUCE IS 24 TS5 1S kb B AT B P L o 01 SE S0 5 T ) b
A RIS | TS SR B

‘m ESD BN /NE FEGU/NFIVERERFE S , KRNI H% . K% ISR B T RE R 5 2 BIUA |, KR FONIE R A 2
BT DA FT R 2 S B R R AT IR AN AR .
11.7 RigER
TI RiEE AARERYI AR T ARG B 7 BRI A E o
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12 HUB. BERATHTIEE R

PUR DU A S AU B AR T A5 . X2 B f e 2 AF T I ol e . Bdim iy 225, A S ATE AT
HANZ X SO BT BT o A SRR R AP SRR IOA |, 15 2 B 2 ) i
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IO B A ATAT B R s R O AEAR |, R EAN R T Xh@E 88 M e H& 77 T 09 38 P BN R ABAT AR 36 = 5 iR P AL s s FE AR
XL B P T P AT Bk BRI RN RAE A . 808 BAT AR LA N 230 3HE « (1) SH0 I BRBE R SIEMN T 76, (2) it %
WEFEMRRAE IR |, (3) B PRI 1V B 335 fE AH AR e LS AT AT Hofth e 4. AR e AR . XSS JR G AR |, RS ATl A T AUEN ]
X e B TR R AR IR TR B T 7= SR o AR I e B PRk AT FA B2 I SR R o S TOAUE P AT e Fo At T b= B SR AT AT 58 =07 S0
WAL TR A U 25 R TE I S R K A8 FE ot T RIS AT AT R . 5 A, BURAMR S |, T A 7157
THRBERP= 5532 TI 8526 3K (https:www.ti.com/legal/termsofsale.html) B, ti.com _b HAhIE FH 4% 20T 77 ik B B Ao A58 P 26 kA 3. T
PO S BRI E A S R B UL AR 7 ST 5 T EES T1 7 5 R A 3 P A 4E AR B H (R 5 75 1
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PACKAGING INFORMATION

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)
OPA396DCKR ACTIVE SC70 DCK 5 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1JJ
OPA396DCKT ACTIVE SC70 DCK 5 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 1JJ

® 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.

© 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 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 OUTLINE
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ALTERNATIVE PACKAGE
SINGULATION VIEW

4214834/E 06/2024

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/E 06/2024

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.
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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/E 06/2024

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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