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o TAVHIBIEFE : 300MHz
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With 100pF Capacitance

3 EiMA

JEME DB IFEA T 7 Thsd OPA83S I3,
1.8nV/NHz D A J) /A XEFE T 300MHz W) &7 A
IR EHL ., NELRN AN EERITD T
0.95mA TT, ZNHDOERR DM AELEIZLD, F5 1
=R T IV —ar T ANEIE AR e /NBICIZ
DVEDHDLT "N AF—R NTUAL L —H ARG
REBIET AL BICKIGTD ., fRD TEINROENT
INAAZFEHLET,

HELES D 6VIV O /NERERT A CEWEL -5 —
3dB #mEIL 90MHz (2720 E 3, AJ) /A XA Tk
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I 1 T B AT oottt 23
by ) A D T 1 T4 TN RDKERET R oo 27
B R et 1 8T LU — gl B IR e 31
A BB e, 2 8 T U =L B E B oo 31
B AR B K OMERE ..o 3 8.2 [RFIIZRT U = I oo 35
B ettt 4 8.3 FBIFITRE T AHESEETE . oo 39
R 50 7 10 - OSSR 4 B L AT TN oo, 40
B.2 ESD TEFE e oot 4 9FNRARBIVOFRF2AVIDYR=P oo 41
B.3 HE B E L e 4 9.1 T INA R T TR R 41
6 W 7 el Y - S 4 9.2 RE 2 AL RDH RSN, 41

5 BRMIEFIE VS = BV 5 9.3 FX a2 AU MDA A ZITID TV E i 41
6 B ARHIEFME Vg = BV 7 9.4 FR—=B UV = oot 41
6.7 FEFREVEFIE 1VG = BV 9 0.5 PR ettt 41
6.8 fRFEAYFFIE: vS Z 3V e 13 9.6 FFEREICE T AR FE o 41
6.9 AR BB EFPH P e 17 0.7 B e 42
A= (U SORN 22 AOTEETIBEE .o oo 42
T T e 22 M A=A Ror— BEOHESER.....oooovveee 42
T2 HERET T I oo 22
4 BESG
5V iq AN AR EIE 2Vpp THD L——L—jL N
Hh 5 () GBP (MHz) | A &K 25°C) (nVI Hz) (dBc. 100kHz) AR TaTnm
OPA838 300 0.99 1.9 -110 BDOANIT) L
OPA837 50 0.625 47 -120 HDOAFIHS OPA2837
OPA835 30 0.35 9.3 -100 ADANIHT OPA2835
OPAB836 110 1 48 -115 HDOAFIHS OPA2836
LMP7717 88 1.4 5.8 — BADANNIHS LMP7718
OPA830 100 47 9.5 -105 BDOANIHS OPA2830
THS4281 38 0.93 12.5 12.5 AT L

(1) TIRERT > 7 ORI IOV T, www.ti.com 2B 72EN,

2 BEH ST T 37— N2 (S B S RO &) 2585
Product Folder Links: OPA838

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SBOS867


https://www.ti.com/product/jp/OPA838
https://www.ti.com/product/jp/OPA837
https://www.ti.com/product/jp/OPA2837
https://www.ti.com/product/jp/OPA835
https://www.ti.com/product/jp/OPA2835
https://www.ti.com/product/jp/OPA836
https://www.ti.com/product/jp/OPA2836
https://www.ti.com/product/jp/LMP7717
https://www.ti.com/product/jp/LMP7718
https://www.ti.com/product/jp/OPA830
https://www.ti.com/product/jp/OPA2830
https://www.ti.com/product/jp/THS4281
https://www.ti.com
https://www.ti.com/product/jp/opa838?qgpn=opa838
https://www.ti.com/jp/lit/pdf/JAJSDO2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSDO2E&partnum=OPA838
https://www.ti.com/product/jp/opa838?qgpn=opa838
https://www.ti.com/lit/pdf/SBOS867

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

OPA838
JAJSDO2E — AUGUST 2017 — REVISED AUGUST 2025

5 EVBRE L UHHRE

VOUT ° EVS+

vs- EA E)

VIN+ E Zl VIN-
5-1.DBV /Sy —2, 6 E> SOT-23
BXUDCK /Sy —2, 6 EX SCT0

O

A

—2, 5 E2 sC70 (LHE)

vouT VS+

VS-

VIN+ VIN-

[~ ]-]

5]
<]

B 5-2. DCK /X v

XY

(@]
z
T
vs- e b7 VOoUuT
I I__I JE—
[ce]
vs+ |~ 712 6, | vin-
<
. r -
D ls || 5 VIN+
| _ L _
o Not to scale
z

B 5-3. DXB /Xy o —, 8 E X2QFN (LEH)

xR 5-1. EDisE

|=V%
o = 547 B
[ DBV (SOT-23),
DCK (SC70. 6) DCK (SC70, 5) | DXB (X2QFN)
NC — — 4.8 NC RO BN L ZOE IS SN TOER A,
AT VT RA VA Sy A
PD 5 — 3 Gy |Low =T HAE=T L, High ST (2 A5 LB BY
7).
VIN- 4 4 6 M;j/ M A
VIN+ 3 3 5 N;j’ M e A e
VOuT 1 1 7 ij/ B e
VS—- 2 2 1 EIR AEERE
VS+ 6 5 2 ER | EERASN

Copyright © 2025 Texas Instruments Incorporated

BEHZBT T 57— F N2 (DB RO &) 25 3

Product Folder Links: OPA838

English Data Sheet: SBOS867


https://www.ti.com/jp
https://www.ti.com/product/jp/opa838?qgpn=opa838
https://www.ti.com/jp/lit/pdf/JAJSDO2
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSDO2E&partnum=OPA838
https://www.ti.com/product/jp/opa838?qgpn=opa838
https://www.ti.com/lit/pdf/SBOS867

i3 TEXAS

OPA838 INSTRUMENTS
JAJSDO2E — AUGUST 2017 — REVISED AUGUST 2025 www.ti.com/ja-jp
6 f1k
6.1 B RAENR
H R COBEREFMEN (Froiiidoanpry) ¢
B/ME BAfE|  BAL
EIFE 55| V
Vg 75 Vg, -
TS — A BLOY — 47 Dl K dVIATE) 1| Vius
Vv AJIEIE Vg_-0.5 Vg, +0.5 \%
Vip ZEENATIEE +1 v
[ i %J\J‘J%bﬁ 10| mA
lo MHLgE 71 B G +20 mA
R ) (B BT T S5 B
Ty B KB AR 150 °C
Ta H 2R COBEIRE -40 125| °C
Tstg TRAFIRIE -65 150 °C

(1) M RAEREE LRIDAN Ao 5E . 7 /3 A AKX R BE R FAE T DR REERHVET, ZNHITHETHAN AERK THY
[ HELZE) (A1) _T‘Snﬂ%%#%ﬁﬁ w2 EDGRMETTEDMDVDTIRDEAT FTD T A ADEF REEERFET 26D TIEdHY E
A, Mt i KERE DR REDS R Re e & T/wzmc.?éré CHBE G 2D REMERHET,

(2) o+t BEOF— ATy VL — e FEIDIICHERFL T, BIFEE Y 2R Ty PRI H &IN5 ESD WU T SAARA N2 DD % IELE
.a—

() =LrhavAT L= ar E IR S0 ORINNREET ) .

6.2 ESD &4&
& Hhr
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 #:fL(1) +1500
Veso) | HEME = \ v
F IS AREE T /L (CDM), JEDEC fH4f JESD22-C101 (ZHEHLR) +1000

(1) JEDEC K3 =Ak JEP155 121, 500V HBM ChiLi =7 ESD &3 7 b RIC kD22 27 lis N i RE Th AL MM T ET,
(2) JEDEC K¥=Ark JEP157 121, 250V CDM T IZ U172 ESD & F Y m Al KV 27 Bl N il RE Ch AL MSN TV ET,

6.3 HERBEMESRM
B A COB R EERTAP (B RiRk o721 1Y)

Fo/ME AFME BoRfE = 17A
Vs H— BT 2.7 5 54 \Y
Ta JE PR -40 25 125 °C
6.4 #(CBIT B 1R
OPA838
FAIERD (sg%s) (gg;;) (g(c;:';g) (X%(OBN) R
6 5 (=% R

Resa BEOIR 08 P~ OB 194 203 189 194 °CIW
Reuctop BEATAS — A (L) ~OEHEH 129 152 150 74 °CIW
ReJs PEA IR BIARA~DEEHL 39 76 79 109 °CIW
Yyt BE D L E ~D R 5 A— 26 58 61 2 °CIW
Wis RTINS IR A~DEE T A—H 39 76 79 109 °C/W
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6.5 BT Vs = 5V

Vs+ = 5V, Vg_ = 0V, Rg = 1kQ. Rg = 200Q. R, = 2kQ, G = 6V/V, A& TP Bz REL L.,
Ta = 25°C (FEIZFLIR D7RVNRY)

RoA—p PN BME mE R wir |
AC bt
Vour = 20mVpp, G = 6, (£ —7 < 4dB) 75 90 o]
SSBW JIME B Vout = 20mVpp, G = 10, Rg = 1.6kQ 50 MHz c
Vour = 20mVpp, G = 100, Rg = 16.9kQ 3 o]
GBP TA IR Vourt = 20mVpp, G = 100 240 300 MHz C
LSBW KAG i skl Vout = 2Vpp. G=6 45 MHz C
0.1dB “-4H i > 5 i Vour = 200mVpp, G =6 10 MHz c
SR Z—L—h LSBW 7352 250 350 Vs c
F—rN—ya—h FoH—va—h  |Voyr=2V 27y 7 G =6, AJ)tr = 12ns 1% 2% c
trete | 3TB EAW ] ST RIS e 2V 77 G260 R, 125 13| ns c
0.1% ETOHRRNL T ZA2 Vour =2V 277, G=6, AJJtg = 12ns 30 ns c
0.01% ETHOERNLZ A1 Vour =2V 277, G =6, AJJtg = 12ns 40 ns c
HD2 2 Wi E f=100kHz, Vo = 4Vpp, G = 6 (11 8-1 %K) -110 dBc c
HD3 3 WEHE f=100kHz, Vo = 4Vpp, G = 6 (11 8-1 2% [i) -120 dBc c
ASVEIE/AR f> 1kHz 1.8 nVAHz C
BIE /AR A 2—F— 5 ¥ 100 Hz c
A& /AX f> 100kHz 1 pANFZ c
B/ AR AN 2—F— 8 Bk 7 kHz c
F = XR=RTA T O IFREH] G=6,2x /14— \—K717 DC & 50 ns ]
PN—7 WA e —F R f=1MHz, G =6 0.3 Q C
DC ¥k
AoL BN—TBIES A Vo = 22V, R = 2kQ 120 125 dB A
Ta=25°C (DXB /3w —2) -150 +15 150 A
Ta=25°C -125 +15 125 A
NSRS 72y NEE Ta=0°C~70°C -165 +15 200 pv B
Ta = —40°C~+85°C 230 +15 220 B
Ta = —40°C~+125°C -230 +15 285 B
AFFA T2y NBIERYZ M) Ta = -40°C~+125°C (4) -1.6 +0.4 1.6| uvrC B
Ta=25°C 0.7 1.5 2.8 A
Ta=0°C~70°C 0.2 1.5 35 B
AISAT AR bA
Ta = —40°C~+85°C 0.2 1.5 37 B
Ta = —40°C~+125°C 0.2 1.5 4.4 B
AFI3AT ZEFRY 7 1O Ta =—-40°C~+125°C 45 7.8 17| nArc B
Ta=25°C (DXB /3w —2) -100 +20 100 A
Ta=25°C -70 +20 70 A
AIA 7Ty B Ta =0°C~70°C -83 +20 93 nA B
Ta = —40°C~+85°C -105 +20 100 B
Ta = —40°C~+125°C -105 +20 120 B
AT1A 71y NEHRY 7 KO Ta = —40°C~+125°C -500 +40 500| pArC B
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6.5 ETHIREE Vs = 5V (§5X)

Vg+ =5V, Vg_ = 0V, Rr = 1kQ, Rg =200Q, R =2kQ, G =6V/V, AJ1EH TR EREEEEL,
Ta = 25°C (FFIZFLIBD7RRD)
. - . TRk LR
INTA—=HF T AN /ME T BAfE HfL 0)
A
Ta =25°C. CMRR > 92dB Vs_-0.2 Vg -0 A
[RIFH N P, Low \Y;
Ta =—40°C ~ +125°C, CMRR > 92dB Vg_-0 B
Ta=25°C. CMRR > 92dB Vg:—1.3 Vgi—1.2 A
[FI#8 A JJEBA high v
Ta =—-40°C ~ +125°C, CMRR > 92dB Vg:— 1.3 B
CMRR [FIFE R 2 bk 95 105 dB A
AHA e —F AT —N 3511 MQ || pF c
ANAE—H U AFEBE—R 30(11.3 kQ || pF c
Hh
Tao=25°C.G=6 Vg_+0.05 Vg +0.1 A
VoL HITEE . Low \%
Ta=—40°C ~ +125°C.G=6 Vg_+0.05 Vg +0.1 B
Tpo=25°C.G=6 —0.1 Vg, —0.05 A
Von i 7)7EE . High y
Tp=—40°C ~ +125°C.G=6 Vs+—02 Vgi—0.1 B
HEHTPE AR~ fe KB Ta=25°C, 41.3 Q|2 #1.53V, V|o < 2mV +35 +40 mA A
Ta =25°C, 70.6Q (Z +1.81V, Ag_ > 80dB +25 £28 A
EHUERAF ~DY =T FEif = _40°C IF o - mA
Fa L Ta =-40°C 75 +125°C, 70.6Q (Z £1.58V, 499 +25 B
AoL > 80dB
DC A e —H A G=6 0.02 Q C
BIR
FEARENEE 2.7 5 5.4 \Y B
Ta=25°C (DXB /37 —)6) 900 960 1025 A
B L Rl R Ta=25°C 6 913 960 1025 uA A
Ta =—-40°C~+125°C 700 960 1365 B
dlg/dT Ta = —40°C~+125°C 2.6 3 34| uvrc B
+PSRR VB E A SR = 98 110 dB A
-PSRR A OBIFBEEEBBRE L 93 105 dB A
Ry—F7 (Er28E), SOT23-6 3L SC70-6)
BEAL v a2V N E ML Vs + 1.5V % LD EFATHRE 15 A
BEAL v 2L NER L Vg_ + 0.55V Kiili CF AR E 0.55 A
FURT—T VL DNAT AER |PD = Vg 15 Vgy -50 20 50 nA A
T — 2 A R PD =0.55V 0.1 1 WA A
N> 78 0,
S RS DR AE PD= High 76 Voyr = FAKED 90% 1272 17 us c
DIRERH]
B AT R O IRAE ;DE;F%_OW 5 Vout = IA&ED 10% 12725 100 ns c
A

(1)
)
(©)
4)
®)
(6)

TAN UL (FiEE Iz —Taric ﬂiéﬂt@"\f@ﬂ_) (A) 25°C T 100% 7 ARG A, FitEalil s = b — a1l K oim G fR &
D, (B) =FETIETARL TR, %l‘i&/:zl/ A ARV ESIVHIRAE, (C) 1 HH OFEHEE D 7,

DAL —L—NE, KB SHIIENDLL F ORI THEE SN DD SR &S5 R O T, (0.8 x Vpgak/N2) x 211 x
f—3dB T.ZD f_ 3dB ib‘/(:/ 6VIV TD 4-Vpp ﬂ?hﬂif@@fﬁ?ﬁﬂﬁfﬁ‘o

U BHAVH T MO ERE IEE AR LET,

ANA 7/ NEIERI TN ATISAT AERRI 7, A4 7|y MBI 7 bOFEHEAER T, IR EFRIPHO T RARA T — 2 KRS
THNDEEE +10 TH, I KRUVTZMERRIZ, Vo —L L OWERER I T D/ — VST /N, e KRG K> TR ES I E T, RV
ThE, Bt EH BT ANEE (ATE) ° QA YU T AT ARNTIIHES N TOERA,

AN A7y NEBERYTZ b, AINAT ZAEHRRVZ b, A4 72y NBRRYZ NI, TV RBARTT =22 RIG L, 2R L., R
TEl->TRIAESNE T,
FEEALARIE 25°C Ty 12
PRSI TVET,

BIFDHDOTT, ATE O/ MRE L KR L, 22°C ~ 32°C OBREEHPH, WE BITOIRELRE 4uAI°PC 25 [EL T

6
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6.6 ESHE Vs = 3V

Vs+ = 3V, Vg_ =0V, Rg = 1kQ, Rg = 200Q, R, = 2kQ, G = 6V/V, AL TP BERE AEAEL L, Ta = 25°C (FrlZiiakora
VMRD)

R A—p 7 AN BME mE R wir |
AC itk
Vout = 20mVpp, G =6 (£°—7 < 4dB) 70 86 c
SSBW JIME B Vout = 20mVpp. G = 10, Rg = 1.6kQ 50 MHz C
Vour = 20mVpp, G = 100, Rg = 16.9kQ 3 o]
GBP BA IR IR Vour = 20mVpp, G = 100 240 300 MHz c
LSBW KAG i skl Vout = 2Vpp. G=6 45 MHz C
0.1dB -4 FE D #5451 Vour = 200mVpp, G =6 9 MHz c
SR Z—L—h LSBW 752 250 350 Vips c
F—rN—a—h T —va—h  |Vour=1V A7y7 G=6, AJjtg=6ns 2% 4% c
tre tF DASH AN VA UL Vour =1V 27v7 G=6, AJjtg =6ns 6.3 7 ns c
0.1% FTOERN T ZA L Vour =1V 27> 7 G =6, AJjtg =6ns 30 ns C
0.01% £TOERNLY AL Vour =1V 27> 7, G =6, AJJ tg = 6ns 40 ns c
HD2 2 R E f=100kHz, Vo = 2Vpp. G = 6 (X 8-1 2% ) -108 dBc c
f=100kHz. Vo = 2Vpp. G = 6 (1% 8-1 Z %) -125
HD3 3 KR dBc Cc
f=100kHz, Vo = 2Vpp, G = 6 (DXB /3 —3) -110
ANBIEIAX f> 1kHz 1.8 nVAHz c
/AR AN = —F— 5 100 Hz C
AT/ AKX f> 100kHz 1.0 pANHZ c
I/ AR A 2—F— 5 B 7 kHz c
F— /8= R T4 7 O IR G=6.2x HhA—"—F747 DC #& 50 ns C
M —7 A e =52 f=1MHz, G=6 0.3 Q C
DC #tk
AoL B —FEBIES A Vo = #1V, R = 2kQ 110 125 dB A
Ta =25°C (DXB /34 —3) -150 +15 150 A
Ta=25°C -125 15 125 A
AN MEA 7 VEE Ta=0°C~70°C -165 +15 200 pv B
Ta =-40°C~+85°C -230 15 220 B
Ta = —40°C~+125°C -230 +15 285 B
AHNF 72y NBIERYZ M) Ta = -40°C ~ +125°C4) -1.6 +0.4 16| uvrC B
Ta=25°C 0.7 15 2.8 A
Ta=0°C~70°C 0.2 1.5 3.5 B
NI AT A ) HA
Ta =—40°C~+85°C 0.2 1.5 3.7 B
Ta =—-40°C~+125°C 0.2 1.5 4.4 B
AN AT REFERY 7 1O Ta =—40°C~+125°C 45 7.8 17| nAr°C B
Ta =25°C (DXB /v —3) -100 +20 100 A
Ta=25°C -70 120 70 A
ANA 7'y NER Ta=0°C~70°C -83 +20 93 nA B
Ta =—-40°C~+85°C -105 +20 100 B
Ta =—-40°C~+125°C -105 *13 120 B
ANA 7y MEFRIZ MO Ta = —40°C~+125°C -500 +20 500| pA/C B
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6.6 ERAIFHE Vs = 3V (FEX)

Vg+ =3V, Vg_ = 0V, Rr = 1kQ, Rg = 200Q, R =2kQ, G = 6V/V, AJJEHINTHEREZIEELL, Ta = 25°C (FRlitd o7

VWRD)

NA— 7 X1k BoME B R ML |

A

Ta=25°C, CMRR > 92dB Vg -0.2 Vs -0 Y% A
[RIAH A )P Low
Ta =—-40°C ~ 125°C, CMRR > 92dB Vs -0 v B
Ta=25°C, CMRR > 92dB Vgi—1.3 Vgi—12 Y% A
[RIAH AP high
Ta =—-40°C ~ +125°C, CMRR > 92dB Vgs— 1.3 Y% B
CMRR AR 2 95 105 dB A
AIAE—F L AREE—R 551 1.1 MQ || pF C
ANAE—H U AFEBE—R 30(11.3 kQ || pF c
Hh
Ta=25°C.G=6 Vg +0.05 Vg +0.1 A
VoL HITEE . Low \%
Ta=-40°C ~ +125°C, G =6 Vg +01 Vg +0.2 B
Ta=25°C.G=6 -0.1 Vg,—0.05 A
Von i 7)7EE . High v
Ta=-40°C ~ +125°C, G =6 Vg —0.2 -0.1 B
BB T ~D R KR Ta=25°C, 26.7 Q |Z £0.77V, Vg < 2mV +28 +30 mA A
Ta=25°C, 37Q |Z £0.88V, Ag, > 70dB +23 +25 A
BRI ~DY =T & T = —40°C 35 +125°C, 37Q I £0.76V, 420 23 mA B
AoL > 70dB
DC A=A G=6 0.02 Q C
EIR
FEARENEE 27 5 5.4 \Y B
Ta =25°C (DXB /3w —)6) 875 930 970 A
B L Rl R Ta = 25°C(®) 890 930 970 uA A
Ta = —40°C~+125°C 680 930 1350 B

dlg/dT T =—-40°C~+125°C 2.2 2.7 3.2 uv/ec B

+PSRR IR 2SR b 95 110 dB A

-PSRR AOERBLELBFRELL 90 105 dB A

Ry—F7 (Er28E), SOT23-6 3L SC70-6)

BIEAL 2L R ML Vs. + 1.5V % LRIDE 7 AR E 1.5 A

BEAL v 2L NER L Vg_ + 0.55V Kiili CF AR E 0.55 A

FURT—T VL DNAT AER |PD = Vg 15 Vgy -50 20 50 nA A

T — 2 A R PD =0.55V 0.1 1 WA A

Y B O PD = High 75 Vour = B0 90% 12725 £ T 35 us c
DIRF[H]

s A TR DI PD =Low 75 Vour = Mffif> 10% I2725%2°C 100 ns c
DIEH]

(1) TAN LU (Bl 3ol —aic /Eénm“«r@m (A) 25°C T 100% 7 AR 20, FEMEREAT &S L2l — 2 ai A KD BHI R &
D, (B) BFEETIZT AR T VW, fﬁﬂé& /:zv A ARV ESIVHIRAE, (C) 1 HH OFEHEE D 7,

2) ZOAL—L—NE, KEBERIENSL FORICL > THEESND TS ERVIFRIEST S FVERIOTZH T, (0.8 x Vpgak/V2) x 211 x
fagg Ty 2O fagg (T4 12 BVIV TD 4-VPP HHIE O EE T4,

(3) Erabltit T FmOERAIELHIRLET,

4) ASAT7EYNEERVTZM, ANATAEGRRYZ M, A4 72y NEHERY 7 MO ERIL, RIREEFPHO = RARA LT — 2 KR
TONDPEE +10 T, RNV TMEERIE, Ve —L VDGR 7 Oy r = SiTe /b i RBEBREFHICE > TRESE T, RY
TR, B BT ARER (ATE) % QA 7 AT ARTIIBESL T EE A,

(5) ANATEHYNEERYVTZ M, AINATRAEHRRVZ M, A4 72 NBRRY 7 NI, TV RBANTT — 22 RIG L, Z0EF R L., R
THEI>TEE kéni@“

(6) FEHEALREIL 25°C T, 12813260 CTF, ATE O/ NBEE L K IREEIL, 22°C ~ 32°C OB . W2 B OB EERIL 4uA/°C 2 EFELTC
PRSI CVET,
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6.7 (X RHIFHE : Vs =5V

Vs, = 5V, Vg_ = 0V, Re = 1kQ. Rg = 200Q. R = 2kQ. G = 6V/V, AH L H A i ERA AL L, Ty = 25°C (Frloiiakore

VARD)
3 R
L~

0 N~
_ N \\
m
Z 3 \\
<
©
(0]
3 6
N
E \
5 ° \

— Gain=6 V/V
42| — Gain=10VNV
Gain = 20 V/V \
—— Gain =50 V/V ‘
-15
100m 1 10 100
Frequency (MHz)

8-1 BLU % 8-1 #2 (Vo =20mVpp. RLOAD = ZKQ)

6-1. REMESREBILE LS M > LOBR

Normalized Gain (dB)

. \
— Gain=-6 V/V
— Gain=-10 V/V

Gain = -20 V/V
—— Gain = -50 V/V ‘ ‘ \\
-15
100m 1 10 100
Frequency (MHz)

&] 8-2 BIW 2% 8-2 %723% (Vo = ZOmVpp\ RLOAD = 2kQ)

-12

6-2. REE/MEERABBUCE LT'(1 > LDBR

18
gt \\
15 ™
12
o
°
c 9
©
S
6
— Vo =200 mVpp
—— Vo = 500 mVpp
3 Vo=1Vpp
— Vo=2Vpp
— Vo=4Vpp
0
100m 1 10 100

Frequency (MHz)
TAv = 6V/IV. RLOAD =2kQ

6-3. IERIERAIESHIRIEL Vopr LDRAR

18
0
15 A
12
% v
c 9
©
S
6
— Vo = 200 mVpp
— Vo =500 mVpp \
3 Vo=1Vpp
— Vo=2Vpp
— Vo=4Vpp
0
100m 1 10 100

Frequency (MHz)
A = -6VIV, RLOAD =2kQ

6-4. REEBAESHEIEL Vopr & DR

1.2

1
0.8
0.6 \
0.4
0.2

0 —t—— =
0.2 ™
04 A\

-0.6

08|— Gan=6VvNV
— Gain=10V/V |
- Gain = 20 V/V I
12

100m 1 10 100
Frequency (MHz)

% 8-1 BLV % 8-1 &1 (Vo = ZOOmVpp\ RLOAD = 2kQ)

A

AN

Normalized Gain (dB)

6-5. RVECEDTIHE L S [ > & DR

/
/TN

Normalized Gain (dB)
o
{
1}
\

1| — Gain=-6 VIV
-1.2| — Gain=-10 V/V |
1.4 Gain = -20 V/V |
-1.6

100m 1 10 100
Frequency (MHz)

X 8-2 3L & 8-2 &5 (VQ =200mVpp, RLOAD = ZKQ)

6-6. REERISEDFHEE LS 1 > EDBER
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6.7 R J|IEMY : Vs =5V (ki)
Vs: =5V, Vs_ = 0V, Rg = 1kQ. Rg = 200Q, R = 2kQ, G = 6V/V, A& TP A EEL L, Ta = 25°C (FHCitiko7s

VARD)
2.25 2.25
— Vo =10.25V [ 7 — Vo =025V [
1.75 1 3 — Vo=105V [ 1.75 \ — Vo =10.50 V [j C
] Vo=+1V [ ] Vo=+1V [T
& 12 ] — Vo=%2V [ & 12 I — Vo=%2V  [T]]
= ' T T = , | i T
20, 0.75 | g 0.75 i |
© I \ (/. ®
E 0.25 4 :g: 0.25 r 4
2 -025 2 -025
=] =
£ -0.75 £ -0.75
3 3
© sl \ . © 25 I -
s | / s |
-1.75 1 1 175 | ]
-2.25 -2.25
20 70 120 170 220 260 20 70 120 170 220 260
Time (nsec) Time (nsec)
X 8-1 22/ (BVIV DT A1) Xl 8-2 # B[ (-6VIV D7 AY)
6-7. EREGERRAT v TI&E & Vorpp &L DOEBR 6-8. REERR T v Ti& & Vorp F0]: :[E
0.02 0.02
0.018 ‘ —— Ay =6, 500-mV Step, Tg =3 ns 0.018 —— Ay =-6,500-mV Step, T =3 ns
0.016 | — Av=6.2.vstep, Ta=121ns : —— Ay=-6,2-VStep, Tr=12ns
. \ Ay =10, 500-mV Step, Tg = 3 ns 0.016 Ay =-10, 500-mV Step, T =3 ns
g-g:; [[| — Av=10.2VStep, Ta = 121s 0.014 —— Ay=-10,2-V Step, Tp = 12 ns
S oo \\ 3 o012 1
S 0.008 \ 2 o001 \
g 0.008 A £ 0008 \\
‘g 0.002 \ ‘g 0.006 I
£ 0 £ 0.004
S -0.002 A /7 e 0.002 L~
° -0.004 I ° 0 )
-0.006 \ -0.002 N/
-0.008 : |
-0.01 \/ -0.004 {1
-0.012 -0.006
0 10 20 30 40 50 60 70 80 90 100 0 20 40 60 80 100
Time from Input Step (nsec) Time from Input Step (nsec)
[X] 8-1 LN 3 8-1 &5 [X] 8-2 LN 3 8-2 &5
[ 6-9. FREBE MY IILMLDYZTab—2ay 6-10. RERE MY XI5 LD Zalb— 3>
5 - 5
4 ‘ “« ‘ — Vin x 10 gain 4 V ‘ ‘/ !
\ — Vour (Av = 10)
s N Vin x 6 gain s AN AN
— Vour (Av = 6)
s ° / \ . \ \
S S
o 1 / | \ \
@ k) \ \
g o N 8 o /
EENN \ S /
o [} ) ) / Q
2 | i 2
3 / 3 — Vin x -10 gain
) / . \ — xlgm (Av=—10)
- - IN x —6 gain
* [TINW N ' N = as
50 250 450 650 850 1050 1250 1450 50 250 450 650 850 1050 1250 1450
Time (nsec) Time (nsec)
8-1 BLU % 8-1 25 8-2 BL % 8-2 2%
6-11. JEREA—/\— RS54 TEHE 6-12. REEA —/\— K54 TEE
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6.7 fARHISH : Vs =5V (ki)

Vs+ =5V, Vg_ =0V, Rg = 1kQ, Rg = 200Q. R =2kQ. G = 6V/V, AN LT MEREZFERELL | Ta = 25°C (Frlitk o7
WERD)

-80 -85
— HD2, 100 kHz, G = 6 V/V
% -90 —— HD3, 100 kHz, G = 6 V/V
P o HD2, 100 kHz, G = -6 V/V
Z—T] - —— HD3, 100 kHz, G = -6 V/V
-100 =l [
= T/ < -100 —
o /' m —~—
= 110 2 05 =
g L~ / g \\\\
£ 120 = £ -110 —
a % a 115
-130 » — HD2,G=6 VN 120 A5
=2 R - S—
-140 ,G=-
— HD3,G=-6 VNV -125 ~
-150 I I | -130
10k 100k ™ 100 1k
Frequency (Hz) Rioap (©)
B 8-1, X 8-2, % 8-1, £ 8-2 &5 [ 8-1, [4 8-2, % 8-1, % 8-2 &R
Vo = 2Vpp. f = 100kHz
6-13. BRREH & BEK & OBk 6-14. BEFIRER & R oap £ DEIR
-95 -100
—— HD2, 100 kHz, G = 6 V/V
-100 —— HD3, 100 kHz, G = 6 V/V
HD2, 100 kHz, G = -6 V/V -105 [
-105 —— HD3, 100 kHz, G = -6 V/V |
5 5 10 f—=—"= =T
& -110 8
s - cl
= = —— HD2, 100 kHz, +Gain
g s S M5 —— HD3, 100 kHz, +Gain
S a0 s HD2, 100 kHz, -Gain
2 - 2 —— HD3, 100 kHz, ~Gain
o a . ) )
125 %/ 120
R | 125
-130 k%//
135 -130
05 1 15 2 25 3 35 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Vopp (V) Gain Magnitude (V/V)
8-1, X 8-2, % 8-1, % 8-2 & 8-1, [X] 8-2, % 8-1, % 8-2 &M
f= 100kHz. R oap = 2kQ Vo = 2Vpp. Rioap = 2kQ. f = 100kHz
6-15. BEREH LN 7 L DR 6-16. MEREH LT 1 >~ L DR
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6.7 fARHISH : Vs =5V (ki)

Vs, = 5V, Vg_ = 0V, R = 1kQ. Rg = 200Q. R = 2kQ. G = 6V/V, AF L H LA i ERA AL L, Ty = 25°C (Frlciiakore
VWERD)

-105 -105
-110 -110
8 5
T 115 — HD2, 100 kHz, G = 6 V/V T -115 —— HD2, 100 kHz, G = -6 V/V
s —— HD3, 100 kHz, G = 6 V/V s — HD3, 100 kHz, G = -6 V/V
£ HD2, 100 kHz, G = 10 V/V £ HD2, 100 kHz, G = -10 V/V
£ 120 —— HD3, 100 kHz, G = 10 V/V S 420 — HD3, 100 kHz, G = -10 V/V
a s}
-125 -125 —
T | T T T~——T" T4
-130 -130
1.5 2 25 3 35 1.5 2 2.5 3 3.5
Vocm (V) Vocm (V)
8-1 BL N # 8-1 2R X 8-2 BLW % 8-2 &5
Vo = 2Vpp. f = 100kHz. R opp = 2kQ Vo = 2Vpp. f = 100kHz, R oap = 2kQ
6-17. IEREGEREL & HAFRHEEE & DBR 6-18. RIERTEH & HAREERE & DR
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6.8 XJMUEFME : Vg =3V
Vg+ =3V, Vg_ = 0V, Rr = 1kQ, Rg = 200Q, R_ =2kQ, G =6V/V, AJJEH NI EREZFEEEL, Ta = 25°C (Fricitik o7

VWRD)
6 6
3 3
N /’
— 0 // o 0 |
o s o
) ™~ ™ cl N
£ \\\ N = \\ N
5 3 g 3
el el
[0 (0]
2 -6 N 5 INEEn
[ «©
E \ g \ \
S g S g9
= — Gain=6 VNV = — Gain=-6 VNV
1l Gain =10 V/V — Gain =-10 V/V
- Gain = 20 VIV -12 Gain = —20 V/V
—— Gain =50 V/V \ ‘ —— Gain =-50 V/V ‘ ‘
-15 -15
0.1 1 10 100 0.1 1 10 100
Frequency (MHz) Frequency (MHz)
[X] 8-1 LN 3 8-1 &M X 8-2 BLW 5 8-2 24
6-19. RRERMESIHE £ 51 ¥ £ DB 6-20. REERVMESIEE £ "4 > LOBHR
18 18 -
=) i _#__)Zk\\
15 ™ 15
12 12
o o
k) )
c ® c ®
© [v
§ \ S \
6 \ 6
— Vo =200 mVpp \\ — Vo =200 mVpp \\\
3| — Vo =500 mVpp 3| —— Vo =500 mVpp
Vo=1Vpp Vo=1Vpp
— V5=2Vpp — V=2 Vpp
0 0
0.1 1 10 100 0.1 1 10 100

[ 8-1 5 (Ay = 6V/V)

Frequency (MHz)

6-21. IIRGRKFEEFHIRE Vorp £DBR

Frequency (MHz)
X 8-2 &M (Ay = -6V/IV)

6-22. REEMAFESHEEE Vopp DGR
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6.8 fARAVFE : Vs = 3V (i)
Vs+ =3V, Vg_ =0V, Re = 1kQ, Rg = 200Q, R = 2kQ., G = 6V/V, AT EIERAEHEL L, Ta = 25°C (FHlZitik e

VWERD)
1.4 1.8
12 1.4 [
1 y | JI TN
0.8 1
g 06 / g /
2 04 / 2 06
& 02 I & o2 _//
B 0777 a B HEA i
N 02 ™ N -0.2
] \ ]
£ -04 E 06 \
§ -0.6 \ (ZJ
0.8 ) -1
| — cain=6vnv \ — Gain=-6 VNV \
— Gain=10 V/V ‘ -1.4| — Gain=-10 V/V \
-1.2 Gain = 20 V/V ‘ Gain = —20 V/V
14 -1.8
01 ! 10 100 0.1 1 10 100
Frequency (MHz) Frequency (MHz)
8-1 BLW %E‘ 8-1 %Zgﬁﬁ (VO = 200mVPP\ RLOAD = 2kQ) |;| 8-2 BIW 2{‘ 8-2 }ZZS% (VO = 200mVpp\ RLOAD = 2kQ)
6-23. IERBEGEHEDOFHELS (> LMK 6-24. REERSEDFRE LS A~ EDBR
15 1.5
— Vo=1025V — Vo=1025V
— Vo =205V — Vp=205V
! Vo=tV [T 1 ] Vo=+1V [T
S o5 L S 05
(0] [0}
S 0 ‘ ‘ f 2 0 |
8 0.5 / 4 8 -0.5 =~
-1
15 15
20 70 120 170 220 260 20 70 120 170 220 260
Time (nsec) Time (nsec)

8-1 BLU % 8-1 2R

6-25. JERGRIR T v TIEE & Vopp EDER

8-2

6-26. RER X T v TIEE Vopp EDMR

BIO #8225

14

BN 57 1 — RN 2 (DI RB R GPE) 285
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6.8 fURAIFE : Vs = 3V (KiX)

Vs+ =3V, Vs_ =0V, Re = 1kQ, Rg = 200Q. R =2kQ, G =6V/V, A& NI HERZELELL | Ta = 25°C (FrlZiik D7z
WERD)

0.01 0.02
—— Ay = 6, 500-mV Step, Tr =3 ns —— Ay = -6, 500-mV Step, Tr =3 ns
0.008 —— Ay =6, 1-V Step, TR=6ns 0.018 —— Ay =-6,1-V Step, T=6ns
\ Ay =10, 500-mV Step, TR =3 ns 0.016 Ay =-10, 500-mV Step, TR =3 ns
0.006 —— Ay =10,1-V Step, TR =6 ns — Ay=-10, 1-V Step, TR =6 ns
o o 0014
S 0.004 S
§ ‘_;’ 0.012
g 0.002 \ = 001
= =
"‘é 0 \ \//’ "é 0.008
S -0.002 5 0.006
i d 0.004 N
o -0.004 °
& / % 0.002
-0.006
/ 0
-0.008 l -0.002 /
-0.01 -0.004 I l
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Time from Input Step (nsec) Time from Input Step (nsec)
X 8-1 BLV % 8-1 5 W X 8-2 LN % 8-2 &M
6-27. REEE N T SA A 6-28. REEEE MU I 51 A
3 " 3
|
7\# — Viyx 10 gain / \ — Vi x-10 gain JANER
/ — Vour (Av=10) \ — Vour (Av=-10) \
< 2 | ViN x 6 gain < 2 ViN x =6 gain AN
o — Vour (Av = 6) by — Vout (Ay=-6) | Eiii; |
T 1 S 1
s 1 S / y /
> / > A\
5 / \ s ¥ \ /
g o / \ 2 o \ /
SH / \ 3 \ /
el ©
g 1 s -1
2 y 2 \
= 2 A = 2 \
| _ﬂ»f \ ‘
LN \ \ \/
50 250 450 650 850 1050 1250 1450 50 250 450 650 850 1050 1250 1450
Time (nsec) Time (nsec)
[X] 8-1 FBLON % 8-1 &R [X] 8-2 33L& 8-2 &5
6-29. EREF—/"— K54 TEE 6-30. REEA —/"\— K54 TEE
-80 -85
— HD2,G =6 V/V — HD2, 100 kHz, G =6 V/V
% — HD3,G=6V/V /’ -90 —— HD3, 100 kHz, G =6 V/V
- HD2,G =-6 V/V 7 HD2, 100 kHz, G = -6 V/V
— HD3. G- / -95 — HD3 G-
HD3, G =-6 VIV 7= \ HD3, 100 kHz, G = -6 V/V
5 -100 _f = -100
fus] 7 s}
s S 2 105 =
S 110 5
£ // £ 110 S
» P k7]
a 120 a 115
|_— // RN
-120
130 [~ 4 T~
-125 —
-140 -130
10k 100k M 100 1k
Frequency (Hz) RiLoap (©)
X 8-1, [ 8-2, # 8-1, & 8-2 &M X 8-1, [¥ 8-2, # 8-1, & 8-2 &M
6-31. MEAIRES & Al & DR 6-32. MEIKESR L AT & OBF
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6.8 fURAIFE : Vs = 3V (KiX)

Vs. = 3V, Vg_ = 0V, R = 1kQ. Rg = 200Q. R = 2kQ. G = 6V/V, AHEH DA ERA AL L, Ty = 25°C (Froatikors
VWERD)

-105 -105 —
_———-———-—_—_-—-—_
_———’_—’_/
R R /_———‘—'—
B E—— 110 — HD2, 100 kHz, +Gain
—— HD3, 100 kHz, +Gain
5 2 HD2, 100 kHz, -Gain
T 115 — HD2, 100 kHz, G = 6 V/V 5 -115 —— HD3, 100 kHz, -Gain
< —— HD3, 100 kHz, G = 6 V/V =
2 HD2, 100 kHz, G = -6 V/V 2
o [=}
2 4120 —— HD3, 100 kHz, G = -6 V/V S 420
|
A L
-125 = -125 P
/ —] | —
-130 -130
05 07 09 11 13 15 17 19 2 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Vopp (V) Gain Magnitude (V/V)
X 8-1, ¥ 8-2, % 8-1, % 8-2 &R X 8-1, X 8-2, # 8-1, % 8-2 &M
2kQ B 1. 2Vpp
6-33. BEIREH LHARA »J LD 6-34. MEAIRES LM LDORR
-90 -105
— HD2, 100 kHz, G = 6 V/V
95 —— HD3, 100 kHz, G = 6 VIV
HD2, 100 kHz, G = 10 V/V 110
-100 —— HD3, 100 kHz, G = 10 VIV
< -105 T
S o A S -115 — HD2, 100 kHz, G = —6 V/V
g’ < —— HD3, 100 kHz, G = -6 V/V
£ s £ HD2, 100 kHz, G = —10 V/V
o o JR— =
S $ 120 HD3, 100 kHz, G =10 V/V
Q 120 [a
-125 - = . 125
~ ot et — | —
-130 L 1 |~ [ Tt—T
[ —
-135 -130
05 07 09 11 13 15 17 19 21 08 09 1 11 12 13 14 15 16 17 18 1.9
Vocm (V) Vocm (V)
[% 8-1 BIW ?& 8-1 72;/35.”6\\ Vo = 1Vpp % 8-2 LI Z‘% 8-2 %i%ﬁg\ Vo = 1Vpp
6-35. IIREGEEEPAKEHS L HNEHESBEL DR 6-36. REEEMAARTES & HNEEEE & OBERFR
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6.9 KRN . EREXEAN
PD = Vg, BLU Tp = 25°C (KL ZR D72 FRD)

140 20 100
130 = — 5-VGain |0 50 | — Ay =6, 5-V supply
120 I — 5-VPhase | .20 20| — Av =10, 5-V supply I
110 N, 3-V.Gain | 49 10 Ay =20, 5-V supply il
. N — 3-V Phase S — 5| — Av=6,3-V supply
@ 100 60 8 S — Av=10, 3-V suppl .
S 9 M .s0 < 2 2 Voo PPy
e © 3 — Ay =20, 3-V supply
£ 80 S Hi -100 & c 1 £
o 70 b il 120 £ T 05 =
g 60 > i -140 g g o2 A
- 50 titd -160 S = o1 -
é 40 i :180 g g 005 =
30 - 200 & S 002 S
20 i -220 0.01 |e—xr B e
10 240 0.005 ==
0 M 260 0.002 [
-10 . . -280 0.001
10 100 1k 10k 100k 1M 10M 100M 1G 0.01 0.1 1 10
Frequency (Hz) Frequency (MHz)
AT, 2l —ay X 8-1 BN 5 8-1 2B (332l —Ta)
6-37. ML —T D51 B LUEIA 6-38. AL —TihA E—F VR
10 50
s — 3V — 3V
— 5V 30 — 5V
; N
L 5 < \\
S \\ < N
ML g 10
3 3 N 3 7
S i s 5
c
g \\ g Y
g 2 S (3 3 \
2 N
\\\
\\~
1 1 -
10 100 1k 10k 100k 1™ 10M 10 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
6-39. AHEBRE/ 1 XBE 6-40. AL &BF/ 1 ABE
100 120
80 —— 5-V supply
—_ 3V s‘upply 110 N
i | 10 ] l g i
o
S 40
: | S N
o 20 [] 11 '(_3 ~
g Cé 80 N
s 0 ]
> =3
e 8 70(—5vpsRR il
& — 5.V PSRR N
-40 - YR H 60 5V CMRR
I | l | | | I — 3-VPSRR
60 50 | — -3-V PSRR N
— 3-VCMRR §&
-80 40
o 1 2 3 4 5 6 7 8 9 10 1 10 100 1k 10k 100k 1M 10M
Time (sec) Frequency (Hz)
ARG Ral—var iR
6-41. EREBEE/ (1 X 6-42. PSRR & CMRR
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6.9 KF[MIBM . EREESEHEAN (%)
PD = Vg, BLU Ty = 25°C (BEIZR D72 FRY)

-65 » 300 |
A 5-V Supply
-70 7 275 g 3-V Supply
/’ 250
75 e 225
- N 2
g - - 3
g 80 / S 200
5 -85 p a 175
g L < 150
2 A =
% -0 P £ 125
3 95 _ 2 100
w ",/ o
100 i — 5V, 200 mVpp #® 75
A — 5V,1Vpp 50
-105 [l 3V, 200 mVpp
— 3V, 1Vpp 25
-110 0 =
0.1 1 10 -125 100 75 -50 25 0 25 50 75 100 125
Frequency (MHz) Input offset Voltage (uV)
H7E., Ay = 6V/IV, 100Q & fif K EJE LT 600 ==vh
6-43. ANh S HANDEFIERELEEDL K 6-44. ANF T &y FEESH
240 100 =
| | 5-V Supply
220 80
3-V Suppl
200 il s Ve
> 60
2 180 154 40 / <=
S 160 o A ‘
S 140 R ———
€ 120 o
< —
£ 100 220 —
2 80 £ 40 ™
* 60 S -40 F= \\
3 -60 =
40 £ \\
20 -80 \\
0 -100
-70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 40 25 10 5 20 35 50 65 80 95 110 125
Input Offset Current (nA) Ambient Temperature (°C)
5 FEIR T T 600 =k 5V LU 3V RIS 51 =k
6-45. AhA 7ty FBROSH 6-46. AWA 7ty MNBELBEE DK
25 16 | | | | | | | | | | |
5-V drift
2 14 ; 3-V drift
< 15
= 10 12
:‘E
s , 10
g i = z
s o E
- - [s}
2 - * 5
5 =
/ ‘
N/ 2
- 0
-40 25 -10 5 20 35 50 65 80 95 110 125 ,\‘p\@o ,\Q/\"o L P O PP NP e
Ambient Temperature (°C) Input offset voltage drift (uV/°C)
N N 9n) - — -
Y 2 <8 I3 >
6-47. AN 7ty MEFRLBEL DR 6-48. AAIX 7€y FEBERU 7 F3%
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6.9 KF[MIBM . EREESEHEAN (%)
PD = Vg, BLU Ty = 25°C (BEIZR D72 FRY)

Time (us)

6-53. 9 —F VRMMSDLZTalb—a AN

6-54.6VIV 9 —V A VEBEOT AV IPEZy RRT—IV TORE

H— . DC AN TIvRAr— VD& AR (32 —vay)

DC f&

27 | | | | | | | | | | | | | | | | | | | | 220
5-V supply 200 — Ay=6VNV
24 1 3-V supply — Av=10VNV
180 Ay =20 VIV
£ 2 160
c 18 140
8 15 S 120 \
< =
g 3 100
Q o N
8 80 s =
o ™
5 9 Iy
° 60 ) i
6 40 A~
3 20 { =
. o all
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NPISEN PN RAPISRA PN IRA RIS RN
SESHSPIBSS CRSODESASS ! P ewewn T
Input offset current drift (pA/°C)
/IME . 30 DN~ — T BT
6-49. Ah#A 7y FBHRRYZ o
6-50. HAEIR & CLoap £ DR
33 | 25
30 | z , [ \
27 > \
24 = 8 1.5 i
A Q
21 "-A——/ | s 1
g 1 NI 5 05
T 15 N 5 O
e ) 1 AR AR
8 N \ e VNV
— Av =6, CLoap = 100 pF hY \ 5 -05 f t
6] — Ay =10, CLoap = 100 pF W] L
3| — Av=20, Groap = 100 pF AN R — PD Voltage (5 V)
0| —— Av=6 Ciono=1nF S 45 —— Output Voltage (5 V)
Y I 3 PD Voltage (3 V)
. v =20,Croap=1n W g 2 —— Output Voltage (3 V)
10k 100k M 10M 100M 25 ‘ ‘ ‘ ‘
Frequency (Hz) 45 5 55 6 65 7 75 8 85 9 95
. Time (us)
7-6 BLO % 8-1 =5
CLoap ~® 2kQ 31| & 4
= . ] 6-52.  — A VBEMSDIZalb—2a VAR
R 6-51. MESEETLREEE Royr TD Cronn &DBIE B e-52. ¥
__ 25 6 0.007
2 —— PD Voltage (5 V) 55 — 5V Disable V 0.006
S 2 \ —— Output Voltage (5 V) 5 — 5V Vour 0.005
8 15 PD Voltage (3 V) 5V %Err .
2 - \ —— Output Voltage (3 V) o 45 — 3VDisable V 0.004
g z — 3VVaur 0003 3
a \ 5 — 3V %Er . 3
5 05 fo= - 2 35 < 0.002 3
8 ™ 2 3 0.001 £
fe! 0 A S 1
< NIA 2 25 ] S—
£ 05 3 A\ ) &
3 g 2 0.001 %
Z - 2 15 -0.002
3 45 \ 1 -0.003
3 \ 05 -0.004
g -2
R} \ 0 -0.005
8 o5 0 05 1 15 2 25 3 35 4
1.8 1.84 1.88 1.92 1.96 2 204 2.08 212 216 2.2 Time from turn on (ps)
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6.9 KF[MIBM . EREESEHEAN (%)
PD = Vg, BLU Ty = 25°C (BEIZR D72 FRY)

6 0.007 25
—— 5V Disable V
55 SV ver 0.006 2
5 5V %Err 0.005 15
45 —— 3V Disable V 0.004 '
b — 3VV, ) < 1
4 N — vk 0003 3 S
S 35 0.002 2> S 05 — Ve 25V
] S
T 3 | 0.001 & 5 o — *Vec 1.5V
= ‘ . b 2 Veec-25V
% 25 0 g 5_ -0.5 — -V¢cc-15V
g 2 -0.001 4 =
a 3 S 1
1.5 |~ -0.002
1 -0.003 5
05 -0.004 2
0 -0.005 -2.5
0 0.5 1 1.5 2 25 3 3.5 4 100 1k
Time from turn on (us) R\ oap to Ground (Q)
B, DC AN TIvRAr— Va4 R 32 —vay)
6-55.10VIV ¥ —># VBHDS 1 52y RRT—ITOR 6-56. (HAEBER A & L EFHER & DB%
# DC (&
25 1300
2
15 e 1200
= 1 —
< g 1100
§ 0.5 — +Vgo 25V 3
5 o — *Vec 15V > 1000
> Ve 25V o
a -05 — -Vcc-15V ]
5 >
S 4 > 900
-1.5 800
-2
-25 700
0.1 1 10 40 -20 0 20 40 60 80 100 120
lout (MA) Ambient Temperature (°C)
6-57. HAMANBE L AFER S OBR 6-58. LB LR & DRAfR
1200 100
80
1000
r _. 60
~ ] ] S
< 800 1 1 2 40
b1 { H— S
§ 600 ! - — la5V £ 2
E [ - — a3V S A
a T I - —
> 400 = 2 oM
B ! 5 e I
@200 '{ 3 -40
I - -60
0 1
-80
-200 -100
0.5 0.75 1 1.25 15 27 -23 -19 -15 -1.1 -07 -03 0.1 05 09 13 17
PD Voltage Above -Vg Supply (V) Input Common-Mode Voltage (Split Supplies, Volts)
5 =yh 3V BLU 5V B
6-59. BRERENT YUV EEL DB : 6-60. AZF 7 &y MEREELAHRIEEREEDEF
—A7LVbBNS—2F
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6.9 KF[MIBM . EREESEHEAN (%)
PD = Vg, BLU Ty = 25°C (BEIZR D72 FRY)

1700 " 8
1650 —_ gg:g 1.
I B+ H

1600 5V los 4
1550 — a2 =
€ 1500 i —3VIg, [0 £
= 1450 — 3Vlps [ -2 g
[9) =
£ 1400 S 4 £
G 1350 —— 6 9
8 1300 NN 8 2
2 1250 -1 - SN 10 ©
3 \ 5
2 1200 [~ YW 12 3
= | \ £

1150 -14

1100 j% -16

1050 | -18

1000 -20

04 0 04 08 12 16 2 24 28 32 36 4
Input Common-Mode Voltage (V)
Y NT A RERE
5 6-61. AAWNAZRELUA 7y FEFE View DB
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7 SH4HEREA

71 =

OPA838 |8 W RO - IEmE R OB IEIFET >~ (VFA) T, ADL— LD AN B EL — LY —L— L)
(RRO) Btz nl, Jomnr A £ ib?‘/x4‘/t°~§f“/x®pxn+7b» B G B DFRRIRA T A BES
NET, 20 300MHz 7 A HiliEfE (GBP) 72778 2.7V ~ 5.4V OA FEIREMER P T2 L4 HEIRERIE
1mA R TT, 6 B\ —U =g DYy MU REREIZED /«?/Mf 7RISR TR 1S 1A Rl O

IZE AR TEET, KT A (BVIV AKi) CEMET2IEMETL T 7 Tlk, BIROEBRMENH IR A~ —
75>§%$ﬁ”67 PENRHVET, OPA838 D TINA ET L TIEENLDOLMEZTFHILET,

728ETOY IR

OPA838 |Z. 2 DD NAALE—H L AN e — A — U A 15 2 T AR e BB R s 7 7 ¢, fE e
TV —var B P YR — ST ET, K 7-1 BEO ¥ 7-2 25U TLESW, 20T 7Y —ar Al
=S H—EHEFHD DC #fERA M ETHA 1D DC VREF TTéhi‘@— VREF i§<@i}%/m\\ KT \%'J“/ET
TVr—a Tl IR TY,

VS\G

A /\/ Vs,

Vo 00—+

Rs OPAB838 —0  Vour
B GVSIG
VREF V VREF - /\/
s
VWA
R:

B 7-1. ERET > 7

Vs,
VSIG VREF
VREF /\/ T— +
R, OPA838 —o  Vour
VIN O—M - GVse
VREF ””””
Vs
VW
RF
B 7-2. RE&E7 V7
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7.3 HRBESKEA
7.3.1 A AIHEEFEH

ERFHEH T —7 D CMRR OEW =77 7 ThHE . ANE 2 ATTEERH (Vicr) WICHERF T2 L3 HY
FT, IO AT DI T 7L AT ATI~Y R — LB L T EBIRPLHIVEESILE T, 25°C TOHTEIEX
AOEFRELET, BIXOEDOERELED 1.3V NICHER SN E T, EOT— 5’ ;uaéjzéﬂfu\éﬂmﬂﬁ l@ﬁﬁ
EECIE, CMRR 2 L CTHIBRZR ELE 7, ANELENSRERANICHL5E12. CMRR O L3 /s CMRR il
@D 3dB ZHE AW T B0, fil RIS ET,

V=7E{EF . ADWEUCEOEEZEIT/NEI (OV), BHOE L NRICENMN THDH-H . ANRFELZIZWT IO AT
EUTHMTSIVET, Vine OBJEIIMBICFHI CEET, IR (X 7-1 25 8) TiE, AJ1E S (ViN) 28 Vicr
ERBZRWIDINCTHIMERHYET, KT (X 7-2 22 R) TiX, V77V REJE (Vrer) 28 VicrR W THDMLE
NHVET,

ADJEEFIPRIZEZDEIRL — L O~y R b— AT EESI, BREFIGERELET, H— 5V EROE G, 25°C OFfYE
B/NASTEEHPIL OV ~ 3.7V, 2.7V ODE—BIROEAIL OV ~ 1.4V L0 ET, {EIFL —/L0 faa)www\/h
J—AE, WTNOHELFREIETT (0V & 1.3V),

7.3.2 HHEFEE

OPA838 F A ZFL — Y —L— LV OF T 7T, L— Y —L— /L s . B BENERL —L
@ 100mV @%ﬁlmfx4/&*ﬁ“é EEBEWRLET, CNAERETAIISEIERFTENRHVET 1 DITH N ER
HIEEMEDLGA . ©) 1 DIZH I EFRRED A TF, fafiH BRI H L0 ERL — i< £
BAE i]\jj@n‘ﬁﬂ:/i‘%fﬂfc EHVFERA, fafERIEEMEDHIIRIZH T BIR O BEZ T, BN RKEWNEH TN
VURZDBFEIFRRPRKELARVET, K 6-57 #S L TTZEN,

AT, 2kQ AT COffIE B EOHAFRZRLTOET, K 6-11 BIO K 6-44 1%, fafnEEAA 7 DifilfRE
Hjjji%\ﬁﬁ&ﬁk@&ﬁ%%u 6-12 BLO ¥ 6-45 | L 1 fafn B+ LA B e DO REREZRL TWET, A OY
& Hjjj Fﬁ%'JBE BIRL — LD~y RL— KT —FIZRY | EIREE LJ_ﬁELiﬁ‘ 72z 0%, 1kQ DA —

BIRDOY; n‘?}f/ﬂjﬁ EBEOFPIL 0.12V ~ 4.88V, 2.7V BEIROELEETL 0.12V ~ 2.58V TY, £FBIRL —/L)»
E@Tﬂ/ﬁ N U‘Tﬂ®%ﬁ‘ﬁ>ﬂbfﬁ‘.0.12v

OPAB838 72 & D7 /AR TIX A S HiFH 2 HH & K0 R T=d AR A THITH ﬂﬁ%ﬁ%%@X%‘/ﬂiJ\jﬂ:&of
HIREALET, OPA838 (XL BV AL B RIREL TNDIZD, ATTAL TN/ NS THEMERHIRS T, 58
RL—— V—/vtljjmiﬁf ECY, KEsBEES AL ENTU AL E—F L ADOER L, B FEXERASIE 03 I
W THRATAZINTWBIG S AT 7O TEEFIRIZE > THIFRS L ET,
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7.3.3 /Y0 =80 2 BHfF

OPAB838 |21/ U — X T B e HV ET, vy 7l FClix, 7o 7 1@ EEDD 1uA RO AZ L SAERIZY])
WEEZ HZ LN TEET, PD BV High (BEIR LD 1.5V LLL) Icsktand e, 7oA 137 77472/ ¥3 . PD &
N Low (BLEEIRLY 0.55V BLF) IC#anse, 7o ST A AT =T NIRVES, 7o T DN B i+ 57
W AT ASARIIRAIIE V LIEIRATIE Y ORISR D N7 — /8y 7 F A =1 (£ N 2 A B 5B
i) ZAEALET, vy M UUEROEBELN 1.2V 2258 ZNODX A4 —RBA AT ET,

PD E> %7 774712 High $7213 Low IZERBIL 37, ZOEET7m—T 42 ZICLARN TSN, RT—F 7 E—
RZ&fALZ2WEAIE, PD B 2 IEOEEL —/WCHHE L TEEW,

H—BIH LT T RS T o A ICBNEMESHL, Vpp DDA T v P ~OEE L LT-02y 757 31 2738 PD
%%@m‘é&% T, R B EETE I N E S FE A, 7T REVED Vg O EIBIROA T 7B 2R
DGE . INT TR A T4 —T a2 2 AT DAL A —T A ADF R CTWVET, AT v 7 IR OfE L
100kQ ﬂ%iﬁﬁf%‘éuz ERHVET, X 6-54 13T —F T HDEIEIZHOUVNT, X 6-55 (XKD D 7 A 22T
AL CWET, B—EIRE— RN Tl F A ARG T RIcERiS D O EIRA S RECNE / — R FTEEI N
HECHINIEDOERIZITSE, ZO%F—7 O JEEIZEELET, X 6-52 BELO X 6-53 #5 AL TLEE
VN,

7.3.4 SR EDERICH /B L —FFZ

OPA838 I, 6VIV DIEHRTL 7 AL T, 7 TR 200Q D7 A AR A #E LTz 1kQ OfE Pz # AL T
HESHTWET, ZRHOMHEL Lotwﬁtﬂ]fot%%s RMVFHI, ?&#0)/4’7\‘0)%5%7/7 DIAREIOG T DN/ HEL
b, HHBEAA T L > TARBHRANRRE IR0 IR OB & 5/ NI 52N TEE
T o INHDEZE/NSSTHE/ARXDEESNET A, J%i%@ﬁkflﬂf{%%éhé FIRELRVES, HE/NSLT DL
JRIR AR T 5700 MR EADEKRLET, f%éfﬁ@/f‘%/f R DEAKRET DL, ZNHDIFLOH ) /A
RO 5N CTKERNZ /25 ATREVERN DV 7, IERITOMEI I LEE T 5& (R (XEE S — /7/Nf4'/) 3
AR EEERE T 51 B —F A ;offﬁﬂ{&§&1/v~7ﬁﬁxt 25120 NH~—YrnEkbinEd, X 7-3
1%, R DIEDHINZHE VIV D7 A2 TI— T 2 A 2w L COET, ZOEREET ANE, Kig A 1D
1pF OFRFHET—RANBEDTZD | Rp ODEEMNT DI oNTE—I N2 5282 RLTOET, TINA T 32—
BTV T, 2O DA TR TRITEET,

27

— Rr=1k
— Rr=2k
24 Re=5k
— Re=10k

29 — RF=20k I \

—

—
o~

Gain (dB)
®
\\
N

12 “

. H

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

B 7-3. SEXELRMBEROMICEL D BREEE
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OPA838 # IV @&\ R fED KHAE—RTEIWESH AL, M~ —T 0 DEEN KRDNATD, IGEE — 7N EILE
T, KEEDGA 1 KOar 7 ol TURE 2 FHL TEET 28, BV — 7 HiE 3 k<7en E3, X 7-4 13, 47
vardar7 oY (Cp B8EW Cg) o7z -BVIV OIS AL (JARXT A = 6VIV) TD 20kQ O R fEOHIZRL
TWET, X 7-4 13, FERERA TSI O, AT ar ORATAERFT v vV R 2R L TC0ET, AFHEPUEIX Rg || Re
DAHNDOFAEIHELE—ELTEY, ZHUTEY lgg X Rp ~D3AT7 2EHiIZLD DC HARAEHEMEMESNET, 20
AT ABIF v BBRHLO RENEESTIZ 10nF 2T U Y2 BIML T/AXE T4V 2071, 20Q #553EIL Ty
T oHAHIEZIEKEEANI»DHELET, 1 7-5 1%, 2hboar T o2 A LSA S A LRV O/
BRI EORRERLCOET, &7 o Cr 28R T, R 2 L7z B O — 7 iR 23 €L ET,
Co 277U RIZIEBIMLT, &BEEERIRD /A XT AP, J0EWE T 6VIV BLEIZe5I52LET, Zof6]T
1. FOXVEWEW R A XA 1E 1+ 6/1.2 = 6VIV T, 1pF OF A ZARIFE—R A5 &AM 5pF (B IESh T
WET, 2T oY EFEA L TURBLLEZRE T DL, MR — AN S IR AR B~ O IR iZ BB TR AT HR—
NRBRESNET,

Cr1.2pF
Rg 4.02 kQ ’;zio};‘
aA%Y% AN
Input
P Co 5 pF v

= 7

— | Inverting with
High Rf values

g
[aV]
C110n =
Vour
- Vee Vee
Bias current :I: :I:
. . + +
cancellation with p— —
resistor noise —V125V — v2-25V
filtering l l
B 7-4. G =-5VIV A 7 3 > DRt &
18 =
15 N
~
12 Ny
9
. 6
g 3
5 0
S
-3
-6
-9
45| = No caps
2l — With caps
-15
10k 100k 1M 10M 100M
Frequency (Hz)
B 7-5. #{E2H H15E L BVMEES DO RELE
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7.3.5 BEE A DS

OPA838 %, %1 (6pF Aifi) 7aL C/NSZp ¥ &M A A B HERENL £97, [X] 6-50 1%, 6pF %8 % 27 st A faf 2 BK )
THGEAED, T AT HHELE Ryt ER EMAN /ST A—ZEDOBRERLTWET, FAU D REWGE., 77
HHEART DN~ —D U DR EVIRIETRRLAL , B E DR BMEARIZHL TEW Royt TEIMETE X9, Rout &
ERLZ2WE, B SV A ART T O NALE—F A HEAEA LT, T 7 DN—T 7 A NN 7 M
FASE NHY—VVIME T LET, ZOMFHTTMIEY, 7 OVASEICA — = a— R e XU TN E 58
BB — %25 &L £ 7, ¥ 6-50 1% OPA838 ® 30° Ofiifl~— &4 —4 vhE LT\ ET, 30° ONFE~
— NI S TT T O D E L DFREFIEEIC 5.7dB O — 7354 L, 1 RC OR— L Ta— LAt 7SnET
(X 7-7 #&/R), 2o —271280, BEMEAMZEREN 5 KE B TV T RRETHEENRHVET, Royt PIE
ERETHEE =V ZARRCE LT, BIRAZRICE A LOHIREET,

Rs 200 Q Rr 1 kQ

Rour 68.1 Q

I||—| l—b
Croap 1n
Rioap 2 kQ
;
< Z
2
5

- Vee Vee

L1

—Vi25V —V2-25V

B 7-6. Royt & CL T X bEIER & DEIfR

25
—— At capacitive load
22— At output pin
o 19
=2
o 16
2
§ 13
& 10 A
s N
B A \
=
£ AN
» 1 \\
-2 \
-5
1

Ok 100k M 10M 100M
Frequency (Hz)
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74 T1NA ADBWEEE— R
7.4.1 A ZEIRFFE (£1.35V ~ £2.7V)

—IRHRT AR TOT ANER G (ST DI, OPAB3S At fili ik (Rl R DY 7% B IR) 135 EIRIRE 4 TR
T AREER L COET, ZORERICED . EBEL — A O P RLENRT TR AFEAEDER VR —F | %
SRNT—ITFIGAF  Frara—F  AXTITF AP BLOFOMOTE SR AN LRI TR 771
VAEAERT DT, TR TOTAMIEG IR ET, THUCED, T ryX e 7 ar T U3 R BT | R LS
M0ET,

4] 7-8 1%, £2.5V EIRET TV RIZZEL Vrer 2372 X 7-1 I U7z BMiZeIE SRRk 2 R L TV ET, A
HEMIIDAA L TN TZ o REHE TR T, EA L3570 (F BT TV RETAA T FTHUAT AT
IE D EIEIRERELEL E5, AR —TF (F30H) BREEHTE, vy MOV OAL v a/ VR T7 R E
T o TAAT =7 VHEIE, H—EIRT 7V —a ORAER (BF 1L T0R) 2 EELL TWVET, 72720 AERE
ﬁfﬁbfi'ﬂ'xi%fﬂ/ W BI2iE, TOE A BRIV 0.55V LINICRETHLENHET, TAAT—T /L)
ARERGAEX, pEIERT 7V —arTh, BRI EAHERE 57201220 2 EOBEIRE L ICH LET, 7
SYAL—T LY /bi7m—74/7a L eEan, B aEEIC T —hET,
Rg 200 Q Re1 kQ

+2.1 Vour
Ground
U1 OPA838 Centered

R2 165 Q

€ 7
+0.35 Viy o
20 nsec edge o VM1
2 MHz input S"i‘;:; Veo L ==
Vee Vee
L7 L
=V125V = V2-25V
7-8. B—RIRENME
25
| — Input
2 —— Output

15
< 1
5 [
= 05
5 -
Z % "\ \
3 \ -
5 -0.5
3 4
g I

-1.5

-25

200 300 400 500 600 700 800
Time (nsec)
79. N R—SBRRAT v Tie&E
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7.4.2 E—EZRBIfE (2.7V ~ 5.4V)

RKALEOF LN AT AL, H—EIREH AL TR0 EOBIRH GO F(L2 L vEd, OPA838 11, ANt
CEH DV INT A ZDORIEENWEREIR N TRA T ASH TOIE, H—EH (AERIZZTF) T T, HElE
Wz 2856 LMD EITH E A, HT, BIEEIEICLE K 100mV O~y RL— AT, L—/LY—L —
NWTCHH EAL T LET, AL, BADOL—)V (BFIXTTUR) L0/NEL EOEPFD 1.3V LN TAA 7 TEET,

DC #i& 0¥ —EIREEDOLA . —RAIZIEIE @ﬁm?/7fm/74/®bﬂ€%a“577J/f»—/a/fi AP AL
THEIEOBEIFRD NI AA LT HIB L0 /NSKUET, #F . EOBEFITHNE 1.3V DA T)~y R — A TIREIED
RENEEA,

¥ 7-10 1%, OV ~ 0.5V A JJ#tPHC, 5V SAR ADC (2355855 4.5V DV 7 7LV RAELEZFHE AL T, 0V A DH 1%
0.15V ECTLLT7RL, 0.5V D ANAALTIZH LT 4V OB I AL T o AT DI A ik ﬁza‘émﬂﬂ
ZRLTCWET, ZOHITIE. OV ANITK LT 015V HAZ AR TDIED AN EATASAT ZAZNNTDDITHER,
3uA 2275 0Q DY —AEFEL TWET, R & Rg DO T0NTHE/ NS, FERERA SO 2 00)/\47’7\
EEPLOW SN O A DR ERIE ST DL T, AT AERET YL T&ET, X 7-11 1%, 0V AFT 0.15V, 0.5V
AJIT 435V O EEKT DIEED AT T IREOH R L TOET,

Ve Rs 56.2 Q Re 1 kQ

:|:+ —[WVV M

Z V145V —
l - Vour
= Rs2 49.9 Q . (
. g
VG1 0Vto05V| © <

Input Swing

Rg1 11.8 k

<
o
o]

VRer

V(;(;SV

11—

710.DC &S, B—EBR, REGAVI—T A4 R, HAURII T MtE

45

. [~
Z 35
[0}
(o]
£ 3
S |
% / — Input
a 2 / — Output
2
€ 15
5 /
g 1 /

0.5 /
0
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

Time (usec)

B7-11. A=ZR—SAIDS LRIV T NEAANDRTY THE
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AC fEA MR INLG G, H—ERABES T2 AR FIEIIEEEZ B ESE 52T, X 7-12 1%, IRTEEE )
ﬁ’f/]"/@{ﬂ%?b“@\i‘?“o ZOBITIEL, -220VIV D7 A PREIESILTEY (AC f5E T v /L Cldids | KB iF'EJE%E

2720 ERA), V+ ATIRIy R AT — 1 _/\4’725%?1/ YET, ZOHNIA T T ar DAAAT AERF AR EE T
LTWES, ) DC LAV BAFRRE EE DS L BEZR 55 LIS L ZHUEREE T, RS 80 7Q ORI HLO ]
DOMAEDEDNIFIERLOME—ELET, KIEANIZT ayF o rar7 o2k LT g0/ v —2 R
L~y Fr L, AT AEREFIHE T ZENTEET, 20D 3V EIRHITIE, 2 O@]\ﬁ&u”jjj T 1.5V I AT A
TWET, ZAUTED AN DEFHMNICINED | R TR K Vep 23 730>EP‘D ZHRVET, K 7-13 1%, Zoflo
IMEFINETT N, A1ar TP OMETRET S 887THz dDa—=2 Ny hA 705, 17.5MHz @mﬂ/ﬁiiﬁﬁ/
TETOD fay DOFAPHNFR RSN TNET,

c2 1|uF Rs 178 Q R 3.57 kQ
AMN—8 AV

+ IVG1

887 Hz to
17.5 Mhz gain
of -20 V/V U1 OPA838

15V
DC Out

by
(2]
3
©
S
>
3
< O
[}
(e}
3
Rioap 2 kQ
:2-'—
<
£

Rs1 6.98 kQ
C11pF

|”‘D\/}v_‘
Rg2 6.98 kQ
<
8
T
i
1

B 7-12. AC BEANZERAT S E—BERET (1 VAT -

27

24 / N\

21

Small Signal Response (dB)

— Output \“
12

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

B 7-13. AC BEANEERT HREE—BRGE

b0 RIT, B BIREFTOELOEEFED 2 >OFNTEERA, DCIVT7 7L REEEIT AC K& %4 H

TAH—RAI 7 FIEIT SR L CWET, [ H— B~ 7 7 DG 457503, WA 7 ar Dbt EiEs
HTUVWET,
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743 BER=>+ v D BifF

AR OIDNC, EIR S v M U U REZ R0 6 EL D0 —UTld, 2O T —R T 20 ERHVET, v v
VN T A AT REZR IRVIRS N Z BT, OPA838 ([ZIZNER 7 VT v 7 IHT N H £ A, HIHAL v 2/ VR I A
Pz FEHELL TR, AHNEAL v 2/ LRPABIRLIDE 1V @WELL > TWET, T—AN —ADOFFREZEICK
D, BRIV KEZN 0.55V (F72IEZNLLT) OV Yy M U EATHTEDICM TR Low LV L, BLOVE 7B E
EHEFF T D720 OA BRI KEW 1.5V (F2idEn Ll E) 75%%[&%2}1&?“ MELINAHIEE B IE £50nA A
TT, VY MU SREE LB LRV SOT-23-6 77— ar OE1E, T4 AT —7 VY 2 IEO EIRIC 3
BLET, Py MOV ENBELLI SCT0 Rolr—U T 7V —a Tk, #ilfll SR b)W*B’CIEOD BIRICHE SN
TS 5L o r—Va i HLET, TAAT—T7 LDLE HINTEEILEA LY —Z AR ET, 72720, I
IR A AT 7 IRIEDO B IR BB I A BRI N B £3, K 6-52 1T KR O EaLi AN L2 — A
FERI 2R CWVET AR, X 6-53 |34 — A 7A@ e G &2~ T ET, K 6-54 BL W X 6-55 1%, DC AJJ
Zffi o7 E—FIREET 6VIV & 10VIV D7 A CTHEE N ERSNAEFZ2/RL TOET, u\a“z%@iz%/m\% H
JEEIFEOERELIEVRA L MNIER L, 2Dk, T AAT—7 VHlfEIZ A3 High 12725721, BRIOH )&
JE7DS 0.5ps 725 1.5us ITE{LLE T, vy MU UROTEEERIL, AP T 0.1pA L/ha< &K 1pA TT,
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

8177V —2 3 iER
8.1.1 #R&E7>7

OPAB838 IZFESHENT) (ViNe) ~DAE Z AN DD EET 7 LU T TEET, M 7-1 12, BIEOHEAT oy 7Y
ZRLET, pEIBRAENT5LE, VRer 13205 E 7T RIZRDET,

VIN =Vger + Vgig T, Z AV EHSL (Rg) 28 VRgr @ DC V7 7L ATHLH YA, N1 AL T 7o %5
HLET,

R-
Vout = Veie |1+ 5| * Vrer
Re (1)

R

G=1+ —F
I DI EIE B A (JART A LI ET) 13, DT ClEshET: Re
VRer IZAIME B EHINMEBEAL L TERDBIV 7 7L AE ML ET, HE BT, BRI E DT Ty Neilimrildsd
7\#71%%&&1‘5#*@(1/&?”0 OPAB838 @J:if;‘,%ig\ 1&//]’7\‘\@7“/§/{2"G@j\ RF @:‘3%#{[/?—;1@ (ZBJ:U\ E Eilj@/?‘/l)‘/
IR LT Rg) 1. B OEYEICREREELE KT /R3S £3, X 8-1 1LFELERT A B D R B D 7 A
W ZE R TWET, £ 8-1 1375 ANk T A HEE U EZ 7R L TUVVvET,

Rgs 200 Q RF1 kQ

AMA—
J_— < 50 Q source
5 50 Q Network
50 Cable Analyzer
Cable Rs; 1.96 kQ
Rs 50 Q VW ’ ’
b @

2>2kQ Ioad +

+ Rs 51.1 Q 2 Rioap 50 Q

Network Rr50 Q VM1
C
Analyzer — — —
— Ve Vee

' LoL

= V,25V—V2-25V

1

B 8-1. JERIEEIRFIE EIER
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% 8112, BVIV ~ 20V DX —4y MAA L DRI A R L COET, ZORIT, KL/ AXDH 52 AFH /1
KBS OF) 40% (B ET DI, Re & Rg OEEHIEILTVET, Zhu ot@ F AT T ORI /AR 58
FE /AR L 0% 10D A /A K% 20% BN ET, [N Bk . B THT BT B I AR B NS A0 £ 375 K
S OB K= ET, TINA %7/1/&/\:Ll/~/a//—ﬂ/%{%ﬁﬁﬁ‘ék BB DS E& FARIU A m/i
Tk & /A R I E T B A TR TEET,

& 8-1. ER RSB (E

& —5 DI Rr (Q) Re (Q) EBEDOSF A (VIV) 54> (dB)
6 1000 200 6 15.56
7 1180 196 7.02 16.93
8 1370 196 7.99 18.05
9 1540 191 9.06 19.15
10 1690 187 10.04 20.03
11 1870 187 1 20.83
12 2050 187 11.96 21.56
13 2210 182 13.14 22.37
14 2370 182 14.02 22.94
15 2550 182 15.01 23.53
16 2740 182 16.05 24.11
17 2870 178 17.12 24.67
18 3090 182 17.98 25.09
19 3240 178 19.20 25.67
20 3400 178 20.1 26.06
21 3570 178 21.06 26.47

812 REE7>7

OPA838 X F AV RREIRHT (Rg) 2 ML CRIEAS (Vi) IIE BEANDRGEREET 7 LTl caEd, K 7-2
o EBOREAT oy RERLET,

VIN = VRer *+ Vsig C. IEREEATI A VRep (12 DC NATASNADG G 7o 7 O IE 2 IV GRS ET:

-Rr
VouT = VSIG[ = J" VRer
G

(2)
- Re
[RIEEDIEH 7 A Re & Vger 1240, Ajjb‘/l)/&tﬂjﬂm77‘#7\/1)/775)77’1//21‘4'/1\ﬁ3 BoivEST, A
AR —FBIRENETIX, Vrer 1$Z<DHE GND TF, 77U —2aO/RANUR T MESITIIATGE L

180° DAABZENHVET, X 8-2 1, WKHsFFET oy MIEM 2 50Q ASj~yF o %Ei%‘:ﬁbf“i‘@‘o ZOBE,
B ETE AT Rg HbiE W FICELEL €, 50Q ORBRIEF LA B —F L A —HSEFET, & 8-2 1%, -6VIV
M5 —20VIV (7 AL EESE 528D Re, Rg. Ry OHESREA &L T\Ed,
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50 Q input
matching

Rs500Q Re187Q  R:1.87kQ

% WV 4%'%
X @ Gain of -10 V/V
Vsource o Vee
©
-
= Vour
—(
> C
4
[aV]
[}
3
Vee Vee Ve e
L L
— V325V — V4-25V

K82 A A VE—F VAR YF U I ICLBRE
x 8-2. #IRIEMED R

B3] Re (Q) Rg (Q) IEREZ2 Ry EHE Ry ANz FEEE (VIV) 74> (dB)
-6 1180 196 67.1 66.5 49.7 -6.02 15.59
7 1370 196 67.1 66.5 49.7 -6.99 16.89

1540 191 67.7 68.1 50.2 -8.06 18.13
1690 187 68.2 68.1 49.9 -9.04 19.12

-10 1870 187 68.2 68.1 49.9 -10 20
-1 2050 187 68.2 68.1 49.9 -10.96 20.80
12 2210 182 68.9 68.1 49.6 -12.14 21.69
13 2370 182 68.9 68.1 496 -13.02 22.29
-14 2550 182 68.9 68.1 49.6 -14.01 22.93
-15 2740 182 68.9 68.1 49.6 -15.05 23.55
-16 2870 178 69.5 69.8 50.1 -16.12 24.15
17 3090 182 68.9 69.8 50.5 -16.98 24.6
-18 3240 178 69.5 69.8 50.1 -18.20 25.2
-19 3400 178 69.5 69.8 50.1 -19.10 25.62
-20 3570 178 69.5 69.8 50.1 -20.06 26.04

8.1.3 4i71DC BEDHE

OPA838 L. mW\BANL—7 A BmOWFEMEFRE, BWEIRERE, KW AN A 7 2y NEERBIOANAT AERA
7oy EAEIZIY, BNz DC R 5B EEEBILET, _(Dﬁf%b CAN A7y NEREZ R KIRIZIE 5720, AJiA
T AEIRDOF Y BIVTHLOIEE ZHA > TTEE N, OPA838 DK AR AT A TIASAT REFRD L i) K &< 7
STVETD (B DIEREH ) 1.6pA). 2 DD AN ERITIFFE —H L TOET, ZHUE PNP AT A A% R LT
BDOL— IV ATIT NARTHY | T /RAAE %f\—x@omi?ﬂfhﬂjbi*@“o V+ AIDOTZ U RIZEE e T D K E7e4kbt
X AN ARAT RAERNZED ED F NI 7 L ET, 2 DD AN ASAT AERM O AREEES X ITEL, BE O A A
7 NER ibfm #20nA T3, 2 DO ASID DC J—AA L E—F L ZAEHE LT, AetH A7 vy MNEE 2R
LET, 722 0E, K 7-8 DEIFEITNAT AE (llbi'\"’\”/’[ZII/%LjJu—a—éjiﬂE@ 1 ok, 165Q OEFHHIE IENIZA )
IZHEAL T, 6VIV ®§F}i$ﬁ’7/f/lﬁlﬁ5z@%$74’/@t ZRg & Rg DWW O AEDEEEETHIETT, 2
SORILFHENH A7 2y ORI ZMI#EHENET, 7 8 D Hi/e B A 5358, AJiA 7By NEERYZ N
DIART AT 1+ 1k/200 = 6V/IV 720 ET, ZOFER, RV ZNAIX £1.6uV/°C x 6 = £9.6uV/°C L7220 E3, A
FIDBD 2 DDA —F U AR —F L TWBI=D  #500pA/°C DA 7 By MEFIRY 7 M LAFREEZEIL, 1kQ DR
RHUE, ©FY £0.5pV/°C AR FELIZEIZ/RVET, At/ DC #222DORY 7 Mkl £10.1uV/°C T3,
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8.1.4 /A XD5E

OPA838 ﬁ«7/7 @#fﬁﬁ%@ BIZLY, BIREFRD 1mA RO T SARAD | /DO ATTEEBLOEG R/ AR

HEAELIET, X 8-3 1 TJ\“C@/%XIE%E.?B’ZP\T/7 DIARENTET VR LET, ZOFT VT, T3
TOIARTET, nV/\/Hz z» pA/\/Hz DI AREEIREIN T/ AR EIREEHEL TERRSNET,

Eni
! _/ +
OPA838 0 Eq
Rs IBN P
ERS pp—
JAKTRg
JAKTR
Ra Igi F
4KT 4KT = 1.6E — 204
Ra at 290° K

K 8-3. A R7 /7’@/43(%17‘?%7‘)[1

BRHHAIAR Y N A XBEL T /A X EE ’ﬁﬁ?‘éiﬁ@:%ﬂl@ﬁjﬁﬁkL’C%%’C‘%‘iﬁ‘o ZOFE T, E
REDEIZL>THNICTHE T 2T X TOI/ARENEMEAL ., EHREFHHRL TARYy N AR EEE RO ET, A3
1, X 8-3 ITRENTW DA L2 7] /A X EE D — )72 a0 £,

Eg = \/[EE,I +(lsnRg ) + 4kTRg ]NG2 +(lgRe )* + 4KTRENG 3)

ZORE /AR A (NG =1+ Re/Rg) THIDE, K4 (R T I, FEIBATNTB T HEAMA S BE AR b /A X
BEIMEONET,

2
BRe | 4TR
En = [EZ +(lanRs ) + 4kTRg +| BF F
N \/NI""(BN s) S+( NG ) TTNG @

# 8-1 \RTHPUEIZ Rg = 0Q 2954, 2.86nV/NHz O —E AN NHFEETE /A ZNELNET, KL/ é<
THE, ZOfEIEL OPA838 [EA D 1.9nVNHz I S&£T, FERHEE—R TONRALT AEREF v B4
Rs %;Ebua“éé: Rs MED JARXNEFH T /A XMV ET, 3 2R TLIEEN, KT —R T @Mx

PERER1SDT-DITIE, Rg AT ABRDOF v v Ao T TRA/RALET,
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82RIBMET TV — 3>
8.2.1 1> ZH /0 &it

BA L OZEE- 2B O /O B 1T, 2 Br B © FDA F723 248 -v v 7V o R OB A BREN 57D T& F
. ZOEIFIE, T%‘b\Jxﬁ%:/t°~&°‘//'<75§dz\%f£77°)/f~ Tay (Y—RIAMENTHI LN TERWGE7RE) TX
<1§Hﬁéﬂiﬁ“ % 8-3 X7 AL DS 4V OFFHFIEZRLTET, 2 50D Rg BHLORICE FZ2IBINT5L. [F
FE—NY 0)/4’277/(/73>imﬂﬂbiff BINLEHE T8 Tﬁ%’i’ﬁmbf@iéb\ a1 DA AV-N é‘lf*ﬁf A VFA
(OPA838 focé:) MW T HZENLLDHYET, Z£8) /0 BEEINIC Rg HFDOADRHLGE ., FHE—ROfRIT2=7
AT AT, ZLOGEEEEOFRHEE—RNBIRPECET, JDF'%E%_%‘:@FHW% =R RG ﬂa%%#’\ ZHEIL, 2 D
Rg EOMICa T o3 %212 DC V7 7Ly R E DR AL B — & 2 2% B E T,

Vingi

I Vo

High Gain
Differential
/10

X 8-4. BT A VZEB 110 E&

HASNREREMFIH &£, OPA838 LK EE /], mﬂ{&@“{h%zﬁsw LTCWET, F & CMRR MREA TS
BT, B OB A A ST E T, BEBRAITIE CMRR IZHHIOAZELFTE LD, 0.1% DHFFEFEICL-
T#760dB ® CMRR 2 E5HIET,

8.2.1.1 FREHEM
FEHHIE LT, X 8-4 DEIEIDIEDE T,

o F—=TINTALEREL, Rg ZTa I nEILET, ZOBITIX, 41V DT A %2 =7y e L TWVET,

o JERERA SO DC [FFHE—R 317 223l £9, DC A7 ATEFANICHY , IR H7 A% 1 THHY
ERHVET, 2T K 8-3 [TIFFR RSN TVERA,

¢+ DCVUZ7L A% Rg AT AEL T T DA V7 7L A IR AT ST ABEL LD IR ET
Be HARME—RNZOBEIHESNET, K 8-3 IR TINCar T o a5, RUENMEONE
R
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8.2.1.2 M/ AT FIE

o KB1EZMHLT, At Rg HZE T A AEITTVMEICER ELET, [X 8-4 ® 88.7Q DET/RT LT, 2D 178Q
DOEFERZ =2y T I EILCRME—R O /AR A BEINSE DML E BB ET,

o Rg DEFHED ¥y ALT, 1 2O CEELEICIVVEEFEEZFE AL R Z23% ELET,

. 8-5 TR T IIT, Rg Bv#—4v 7 EOSEXEFRHZ - CRMHE—RD /AR %12 — L ET, HiBlTiE 7
LOEPRFELET,

Rg B & =42y 7 B2 WG EIZALLRFEE— RV —T7 DAL EMZ, ALV —7 Z8) Il —2ar TiEb R NLE
Hh, ¥ 8-5 \TRT I, Rg B —Xy 7 RdAEMN—F THELLARLENMX., FHE—ROH I /A X312l
— ar IR SN ET, A X 8-4 27T FIcHi LT X 8-3 DRIFEE—RZy FRALMIHLTH S/
AR R a2l —arERITT5HE, @RI T /AR —7BRRAELET, 2O —21%, FfRE—RKL—7DIEANL
H~— R TOET, X 8-5 13, RO /AR OZ DO — 7L (i~ — 2 WETH-DD 2 2OF g
VERLTWET, X 8-4 THEAL TWDIRHIDA T v aid, IDEWER O A TRARE—R /A X7 A sy
A MU T T, 2oL, X 8-5 OFFEE—R /A XD — 72> THERTEET, o 1 2O Ik,
Rg D4 —4v712 DC &RV 7 7L A i35 T3, 20T, R/ A X5 A5 DC VL iz ERLE
T INEDBED 2 SOF T ait R — O — 2O ERLET A, 2D 2 DOF S ar Tl Ak
JERETH D EFEE—RO /AZXRNRIEIZHEMUES, @HE ., HARMEE—RF AR 58, kOB (FDA,
ADC, ZFh)Ho 7 IVEE) TRIFE/ARDBRESND -0 BN~ —2  J0L R TEET 5,

10nF Oy —2yTarF oYLz X 8-6 1%, TSNS 300MHz/41 = 7.3MHz O/ — 7 filgili 27~ 4
A28 /0 /IME FIEEZRLTOET, Rg RFOMOT T NIZar Fod a4 LT, 288 RBUSE T B LE
i,

821377V — a3 Hiig

180 33
—— No center tap —~
160 — 10nF 30 T~
Ground ™

140 ¥eg N \\
N // 27
< 120 N \
z —
g 100 g 24 \\
) £
% 80 & 21 N
> \
2 60 \
S / 18 \

40 it T

/
20— A f‘;: 15
1 |
0 h i \|
10k 100k M 10M 100M 1 10 100
Frequency (Hz) Frequency (MHz)
8-5. =) /0 BEtAIJORBAE— FHH/ (X K 8-6. ZB)/|MEE ERBICE
36 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: OPA838
English Data Sheet: SBOS867


https://www.ti.com/product/jp/opa838?qgpn=opa838
https://www.ti.com/jp/lit/pdf/JAJSDO2
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSDO2E&partnum=OPA838
https://www.ti.com/product/jp/opa838?qgpn=opa838
https://www.ti.com/lit/pdf/SBOS867

13 TEXAS
INSTRUMENTS OPA838
www.ti.comlja-jp JAJSDO2E — AUGUST 2017 — REVISED AUGUST 2025

822 fS2RAE—I R T2

7 A IR OB IREA T 7 O — I FIRIE B ERHHERNS IR NS T M AF — R E L OYEIE T
T X 8-7 1 E7R M=V DIT AL —F AR AR L CWET, 22Tk, AEIRIC -0.23 EEA ST
TR —4 (LM7705) Z{EAL T, 23 OV OEXITH N 372~y R —DE R LET, 22 TN VA
— X AT 24MHz T Tk (AN F =T —R) JRE NIRRT TERY, Bifile RC ARANT /L2 DI L0 R H 5
JAZDHIBRE I, EIROHIRIEA IMHZ [IZEESNTWET, B AT IVvIL U VDRI VAL E—F VA (F1213%E
fif) 727 OEAEIZIL, OPA838 72l D IEMHE A T /A AIZE A DIEFITIERN AT BIE /A ARG ENET, ZORED
[ DRI T D /AR T AANTZ=T AT AL IDIEED  B— DB a8 E T —2IC#ELIRD £T, 2o —F
703 RS L > TURB IR INLR — vl REEA T OGFHEREICERLET, Wiz 7O 1 +
Cs/Cg Day T I DI DI EIZE ST, 2O/ ART AV ISE L@ AW ECHIZR0ES, lHE D /A X7 A%
IR ITENZD , 2O HRTIXIEMIE OPA838 Zi ML £9, ZOHRTIX, /A RXF A D —IPNEKHIZ LIS
%1%, OPA838 DI AR EBIE /AR (1.8nVINHZ) 12X, AT Iy oL Vnm ELET,

Ce1.0 pF

Rr100 kQ

Ipiooe

2.4-Mhz
Butterworth

1-MHz
Low Pass

R27320Q

Bias Current

Cancellation

and R-noise
filtering

Ru 100 kQ
1—

Vee
VCC VEE
L7 L
— Vi3V = LM7805-230 mV

i

B 8-7. 100kQ [EHlEk bS5 AL Y E—4 > ARt

\H—{

8.2.2.1 B EM

M ST JE IS B DT A — B U ARG A FEEET DI, f SN TR AR RC 74V Z KB T A E
— X REET T E A KR ELE T, ZHUSKD Y AR EET T DA EIRIERE OB RIREICRD | A&
HNZR D 2 RM 72 R R B NS 4, ZORRFHICIXLL FO LI/ £

o V—AEBEOAMEZEZ 100pF LELET, ZAIUTEE , 74 M AT —ROFRER ELL AT ALDOBRI DI A
LET, X 8-8 ITILH AT ARE RSN TOERAN, BIRFITET . 7/ —RIZAEBIR, 1Y —REd X770
R AN LT Wi AT AFEAF —R T, 2O Tt ESBRIIEAAF—RIZ o7&, A7
TOHNEEITTToREVELIR0ET,

o Fxm® DC FEEESDIZIT, FERER AN~y T U T HBIZBINL T, log X RE ~DATINAT ZAE RO REFZEZAK
KL ET, ZOBPUI AT EBIE /ARSI EET, KL/ AR 20— A7 T 5D B e KREEDar 7 4
TEOWPIE AT HZE% T TIHHEEL COES, ZoarFodd, ANBEEHA/ERL CLEMZ#729 7]
REMED IS, FEERAOIRE I 50 B RS HD F3, 20T oS IEREE A T/NER 20Q OEAFEHIZBEMNL
T /AXZHEVHEINSE TR — A =X A0 Q ERE FTS®ET,

o BHORBRBUSE R AR T5I90, liEar 7oV a2 ELET,

o BIROEEZ IMHz (295720 RAR RC 74V ZZBINMLET, ZOFITIL, 2.2nF =25 413 73.2Q
DIRWESHESIAE T ET, o7V ADC (SAR 728) Z#EREI 5L &1%, ZOMABTOEEHE 5L,
IV TV FEARIL TR N T H A DB DI HET,
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8.2.2.2 ¥/ RRETFIE

FRRREHEMIL, FER RN VA= VAT A R E L. BIIDISERIRZwW =7 3912 Cg TERT 7%
BT HZETT, MR T AL E—F VARG TIECOWUR [ EE T2 7 DT R B =5 X T 55
AFENGEHSIINCONET, V= AR EBEZREL THEDT A #IEE 250N 30T 72 BIRT 5L, 5D
KD X, BB ATREIRN T AL —H /z/74/9: ZORERECHN\Y —T — AR NS SET, X6 %
FRHL T, RE DR KIEEZROET, Rp &R THE, IER—/IE N7 18- TRMEE R 2D 0.707 IR ESNE
T, ZOMERAL N T, B — 7 BRI TN 7 — T — RS S E O Bk B e kL 20 £,

o V—255 8 100pF., 7 A HHEE RS 300MHz, N AA L —& L ZBE DL — TR 2 — 4 vk 2.2MHz 735,
. 6 ZEELT100kQ O RT A% RDET,

o JFER—E 2.2MHz NF—U —ZEHHIE D 0.707 FHIFRELE T, ZAUTEY, #—4 vk 1/(2 x Rg x Cg) =
1.55MHz 73§ ﬁ?éﬂiﬁ‘ Cr DfEZRDDHE, Z—7 v ME 1pF IR ESIVET

o DCHENMLEREAIE., IEREEASIOZ TR 100kQ HH 12BN ET, DC HENRERLEA ., FERIEA
F R E

o 100kQ HEPFLEFINARBL /AR TANEZV T3 T o Bl ET,

o IO T UV EIEKEEA SN SHG T D/ O BEARTZBILE T,

o AR TANHAA T oY EFRLUET, (ZOFITIE, AR SAR A= T 2L T 2.2nF OfEA{#
LTWET,)

o FETANEIAL T UFCESIRETA BN T, IMHz OR— AV E2ERELET, 206 TlE, 73.2Q TY,

o ZOBUL K 6-50 1R T /IMERME LD E REFUVKL TSN,

Fagp = 2?%82
s ®)
Rfmangeli
F334p27Cs (6)
1 _o707x |-GBP
2nRCy 2nRCg 7)

ZOREFEREL, WP EREEELEAR~DIGEIZ TINA T A AL THEEEZ Y 2L —Tar358, X 8-8
DI FRFERLRVET, 22T HAY T TD 2.2MHz 77 v hSZ—T —ZSEN, Bk 2.2nF a5
D AIMHz TOEHES T IViR—va— )L A 7 CRaEnEd,

8.223 77V — g iR

103

100 =] ~
97 B
94
E o
Q
o 88 \
5 85
S
82 \
79
76 | — Gain output pin
—— Gain Load (dB)
73
0.001 0.01 0.1 1 10

Frequency (MHz)

K 8-8.100kQ PSSV RA VY E—F 2V RF5 A 2 ICHT HIMEBHE
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8.3 BERICEIT H#RHEIA

OPA838 7 /N AA[X, 2.7V ~ 5.4V OEJELFHIH CEET IO SN TWET, RIifeHE /ﬁ/w/\xznzng
7, EIRE D [‘omH/EZ 01UF OFT Ay 7TV rar 7 o ETOEREL H/IMILET (0.1 AF (2.54mm) AKiii), 7

INAAZADBEIRE A, @A 0.1uF BT By 7V rarFoblblc, JORE a7 o0 (FEREE 2.2uF) Zff
AL CWET, H—EIFEEOSE I, IEOBERDOAI h%@:z/T/*f%ﬁH% LET, HHEIEREEH 556
I, FERET TRl nNGOar T oY 2R LET, HEIDSCT, JVRENa T 2T A A LEEL TEL
&L . PCB DRILEIRICHABEE DT SAZAB TN Dary Foha A LET, BTy U7 a7 oo
AHE DB AR/ NET DT, BRSNS BLORT TR NE— AT BRNIIINCUET, 2 DOERM (/31
R—=FEEDEE) (AT > ar® 0AuF BIRT Dy 7V 7ar5 o ek 458, 2 il B A2 cE£d,

OPA838 |ZIZIEDEE (;uufmf{+§ib>%0iﬁ‘ %] 6-58 Z#Z L TTEEW, ZOREREIIA T A7 vy MEERYZ
O EICRSEBE T, VAT ARGHIRBIT D EIREREF TlE BRIk KEFIRES X 6-58 2 AL TZo
WEEZEL, LEE /ﬁ#%x%ﬁwa%z %ﬁﬁé‘b@i@“ OPA838 DIHEEINTIEE ITURN =D | 18 %ﬂ‘bﬂu e
BT B EF I EHY F8 A, BIEEIFIREE DY 125°C LW )il /er — AT, 3 DDy —UI i KK
200°C/W ZfEHIL T, [X 6-58 M HAFHNL IR RINEREIRD 5.4V E x 1.25mA Oi#EEI (125°C) :ckD\ R
WEEE ) 6.75mW ARSI ET, ZOMEEES) TILERENOHEGMIREL ET 1.35°C Loy EA-ET, Zhidix
K 150°C DHEEFIRELVBITLNEL 2D E3, AFFEINIZOMHE B RS EET A, HEE RS & IR
XTI EHLET,
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84147

841 LA 7D FDIFA FZ1>

FER AR T DERIL. OPAS38EVM LU CTHEAL TLIEE W, T 7O DL AT O, IR 7L —
VOREZE BIOVERERIZOWTIL, RHERERICTELRYEDERZEE Tl TITHEREL TOET, L F o —fixag7
HARTA AN > TLIZEN

1.

2.
3.
4
5

6.

7.

F T T LD O SRR, Té’f‘éf: FTELSTHMERHVET,

AHECTHIUE, BT ZRE T IO EEIRE S AL £,

TUTDEDANE M DETIE, F IR — FTEBR T — 2 REET,

KEVAREITESARMEREIT5oX1%, M O TELETEICESNIH I IRIZ R ELET,
WHNZJEU T, 2.2uF BT BTV 72T o aT 5L A0 2 AF (5.08cm) LANIZELE L T4~

Tr7 A LET, NEIBIREECIX, W OBIRICa T oML E T,

0.1uF D7 {J?Tﬁ/7 )/7:!/*7/4% T, EBIRE O TELZTEL, AIEETHILL 0.1 1F (2.54mm) LINIZ

BliE L E7, FIEREETIX, M FOBRIZa T RSB TY,

PD E 3 AERE AL L 7-n //71//\/1/%@% LET, BEVEEHLRWGAIR, B2 IEOERICHERL T

VIERMILET, BV EHEHT G AL R T I T AT IRBILE T, AR T I ATIEHD

PDS, JARD RS T EMI %:[S%f#ét (R TEET,

84.2 L1470 A

Ground and power plane exist on
inner layers

Place output resistors close m—

to outpult.pins to rpinimize II —I 6 :I v\

parasitic capacitance

from inner layers

l:l Ground and power plane removed
|y —

Place bypass capacitors

N close to power pins

Place bypass capacitors

close to power pins s I: 2 + iﬁ Power control (di'sable) pin

Must be driven
N
) L - Place input resistor close to pin 4
Non-inverting input > 3 408 VA - to minimize stray capacitance
terminated in 50 Q 7
Place feedback resistor on the bottom
of PCB between pins 4 and 6
Remove GND and Power plane
under pins 1 and 4 to minimize
stray PCB capacitance
B 8-9.EVM DL A7V kil
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ITNARBLUVRFa A MOYR—-F

9.1 FNA R YR—F

9.1.1 AR YK — F

9111 TINA-TIMSZ 2 b— 3> V7 b7 (EESDO—K)

TINA-TI™ 32— g0 Y7 =7 %, SPICE =0 & _— R Z U B2 1178 e WSS S 2 —
vay a7 a5 TT, TINA-TI 32 —ay YI7hy=T0E, TINA™ V7 7 =7 04 X CTOMREZ RO (B /N —Vg
VT VT BTNET T AT BT IVIIINZTC, v T ADTAT TINRNTIa—RENTWET, TINA-TI >3
L—ay Y7y =TI, SPICE OREHERZ: DC fEAT, B IEMEAT . BN AL L fENT 72 8 D 2RERRITIN ., BN
BEHRRE S EH SO ET,

TINA-TI > 32— 3> VI I=T| px.:JriootU\/::Ll/~/a/ V—)L Web R—IUb MRt — R T,

— PN REZSEIERE XTI TED, R B P RE 2 2 QR RAEEHRISRIZ LD . AT TEZ 38R
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PACKAGING INFORMATION

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

OPA838DXBR Active Production X2QFN (DXB) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 0838
OPAB838IDBVR Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1C3F
OPA838IDBVR.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1C3F
OPA838IDBVRG4 Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1C3F
OPAB838IDBVRG4.B Active Production SOT-23 (DBV) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1C3F
OPAS838IDBVT Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1C3F
OPA838IDBVT.B Active Production SOT-23 (DBV) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1C3F
OPAB838IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17Q
OPAB838IDCKR.B Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17Q
OPAB838IDCKT Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17Q
OPAB838IDCKT.B Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 17Q
OPAB838SIDCKR Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 19C
OPAB838SIDCKR.B Active Production SC70 (DCK) | 6 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 19C
OPAB838SIDCKT Active Production SC70 (DCK) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 19C
OPAB838SIDCKT.B Active Production SC70 (DCK) | 6 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 19C

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

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

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

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

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

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.
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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 TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 26-Sep-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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 O OO0 O 00 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)
OPA838DXBR X2QFN DXB 8 3000 180.0 8.4 1.35 | 1.55 | 0.48 4.0 8.0 Q1
OPA838IDBVR SOT-23 | DBV 6 3000 178.0 9.0 323 | 317 | 1.37 | 4.0 8.0 Q3
OPAB838IDBVRG4 SOT-23 DBV 6 3000 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
OPAB838IDBVT SOT-23 DBV 6 250 178.0 9.0 3.23 | 317 | 1.37 4.0 8.0 Q3
OPA838IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA838IDCKT SC70 DCK 5 250 178.0 9.0 24 25 12 4.0 8.0 Q3
OPA838SIDCKR SC70 DCK 6 3000 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
OPA838SIDCKT SC70 DCK 6 250 178.0 9.0 2.4 25 1.2 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 26-Sep-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA838DXBR X2QFN DXB 8 3000 210.0 185.0 35.0
OPA838IDBVR SOT-23 DBV 6 3000 180.0 180.0 18.0
OPA838IDBVRG4 SOT-23 DBV 6 3000 180.0 180.0 18.0
OPA838IDBVT SOT-23 DBV 6 250 180.0 180.0 18.0
OPAB838IDCKR SC70 DCK 5 3000 180.0 180.0 18.0
OPA838IDCKT SC70 DCK 5 250 180.0 180.0 18.0
OPAB838SIDCKR SC70 DCK 6 3000 180.0 180.0 18.0
OPA838SIDCKT SC70 DCK 6 250 180.0 180.0 18.0
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PACKAGE OUTLINE
DXBOOO8SA X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

0.4
0.3 |
0.05
0.00
(0.127) TYP
5
SYMM ]
7
| .. 025 T
8X0.15
0.1® |C|A|B
@
0.05 |C
0.4
6X 5

4230414/A 01/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
DXBOOO8SA X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.78) —

[ SEE SOLDER MASK
T 6X (0.5) i / DETAIL
|
+ | W] T

| - |
|
| |
[
} ‘ ‘ ‘ (1.02)
- SYMM
T, o e S
4X (0.4) ! ‘ ‘
L 3 ! CD °
(R0.05) TYP i | i
|
| ‘ |
| i |
[ 4 ‘ [
! SYMM |
|
! (1.1) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X
0.05 MIN
0.05 MAX
ALL 205 MAX j r ALL AROUND T
/ ! METAL UNDER
METAL EDGE 1 / SOLDER MASK
I
! |
/ |
I
EXPOSED METAL T\ SOLDER MASK EXPOSED—"] | SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4230414/A 01/2024

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
DXBOOO8SA X2QFN - 0.4 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2X (0.78) —

R

|
TGX(O.S) ‘
|
- T B —
8X (0.2) 1[ i j
T
|

4X (0.4) \
= [ ()
(R0.05) TYP i ! i
| ‘ |
‘ NI ‘
| 4‘ |
‘ SYMM ‘
I (L I
! (1.1) !

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 40X

4230414/A 01/2024

NOTES: (continued)

4. 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

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

(D Joa[ch~ =

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

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

4214840/G 08/2024

NOTES:

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

per ASME Y14.5M.
2. This drawing is subject to change without notice.

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

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

SMALL OUTLINE TRANSISTOR

1 1

6X (0.6)

f
T

2X (0.95)

J

SYMM

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

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

EXPOSED METAL

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

SOLDER MASK DETAILS

4214840/G 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO6A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

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

(R0.05) TYP / 2.6)

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

4214840/G 08/2024

NOTES: (continued)

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

DCKOOO6A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
2.4
18 (D ]oa]c
1.4 E
PIN 1 11 L1
INDEX AREA 08

]

2.15 ‘ ‘
1.85
4x0°-12° E . 0.1 1yp
0.0
NOTE 5
4X &4°-15°
0.22
GAGE PLANE \[ 0o0s TYP

g’ rﬁ L \ j
> TYP 0.46
0 — 026 TYP SEATING PLANE

0.26

4214835/D 11/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.

4. Falls within JEDEC MO-203 variation AB.
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EXAMPLE BOARD LAYOUT
DCKOOOGA SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

6X (0.9) P(EG
1 j i T ‘

6X (04) [

—

SYMM

3
(R0.05) TYP ; @ 2)

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

4214835/D 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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DCKOOO6A

EXAMPLE STENCIL DESIGN

SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

f

PKG

6X (0.4)

6X (0.9) T ¢
]

4X(0.65)

(R0.05) TYP

Li 2.2)

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

4214835/D 11/2024

NOTES: (continued)

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

design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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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.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

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

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

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

4214834/G 11/2024

NOTES: (continued)

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