i

Object

fRH N R 0.98nV/ v Hz

JE#EZ 1 2750V/us

RN -

- JLH : 0.6pF

- Z4y : 0.2pF

B N AR
HIEJREMZ 0.4V

- H5HEEHZE 1.1V

3Vpp b R IE

HL B RS 3.3V & 5.25V

FrASHIR - 17.8mA

45 8 5| WSON

- A

IR E ¢ -40°C & +125°C

2 N

JEIF B 1 (OTDR)
3D i

BoegE
EIESESE T Siin=pe
Jt% ToF 7 B 14 %
T N

Tl AL NEOETE A
EERLYIR YN 5Py

TG AT IG 48 (SIPM) 28R 4%

e AR B4

Veias

Rx
Lens

Tx ! Pulsed Laser
D e il

OPA855
VrerO

OPA855 Stop 2
VRerO
Start 2

R CAT R AR

TLV3501

TDC7201
(Time-to-
Digital
Converter)
TLV3501

Stop 1
Start 1

MSP430
pController
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OPA855 8GHz 25 H7 fH. TVIV Fa e t2s. XU N5
1 ¢t 3 UiBA
fE Y s S AN © 8GHz OPA855 & — 3k H A XU i N 14 98 i 1K e 7 12 B OK
Ww W3 = TVIV (FE) # G H T T8 s BN B R UK #R M H Hﬁ%&ﬁﬁiﬁﬂﬁ

NEETHRBOREE (TIA) B, 8GHz 357 %1 (GBWP) fig
%fwﬁfﬁzﬂﬁﬁjﬁ e N P PLEk LT R Eﬁﬁ%rﬁﬂiﬁ
fm. o

TEIERT ¥ OPA8SS fit B N TIA I | iZ UK 2 14
i AR R RE SO H R A RO R . TR R
75 I A 55 90 B D N B B AE A B S A g AR
(. OPAB855 %= KA e it 51 jil (FB) , w] faj 4k 4@ A A1
Bt 22 1) PR e o X 4 i

OPA855 &ttt , AlfEe%: KAT IS ] (ToF) R4ttia
17, fEi% &4, OPA855 5 Inf % &% # 2% (
TDC7201 ) EEA@H% fi I OPA855 IX 3); iy 73 #¥ Z ¥
HFHRIERGH R 35 (ADC) , L& T £ 7
EHBOR S | filtn THS4541 8; LMH5401 #34f.

HEEE
RBAES0 Hf3C) BRSO
OPA855 DSG (WSON, 8) 2mm x 2mm
HE B
B H35) WA RS (AR1ME )
OPA855 P 0.751mm x 0.705mm

S R
HREZFEL %%Iﬂ 112,
BRSO (K x 98 ) NEHRE , FFEFESI (S ) .

(1)
)
(©)

450 160
— f.a08, RF = 6 kQ g
T 400 — fage, RF=12kQ | 140 <
s \ Ian, RF = 6 kQ =z
= 350 — lgn, RE=12kQ | 120 &
g Iy
.y \ @2
< 300 100 2
2 ol 3
S 250 80 &
2 \ [\ ]
8 T
o \l h o
o 200 60 T
3 ~— E
35 150 — 40 £
el
S 100 — E—— 20 ©
[S) I — )
50 0 =

0 2 4 6 8 10 12 14 16 18 20

Photodiode capacitance (pF)

TR AR E A S EAREHR R

ABHIREJF S FCIRS . T

 THRGE TR0 T #ee

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

HRRFATRE A T AL TR | TURNMRMER SRR . A
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M
LI 1 8.4 BEAFINEEITIIR oo 20
b =< [ 1 e A2 1 ey 20
B et 1 IR A 5L = = OSSOSO 21
A BB ETIRTR oo 2 9.2 BRI FH oottt 21
B B I B R T BE .ottt 3 9.3 LB AHIETEIL oottt 28
(i 5 I = TSRS 29

6.1 AEXT I KBTI oo 5 10 B S R S d e 31
B2 ESD 52 oot 5 (0T B s =SSOSR 31
(R =8 S et TR R 5 (VI ol SO 31
LR e 2 = NSO 5 10.3 FEUCTARY T BT et en e 31
B.5 FL I TE oo 6 104 T FF B oo, 31
B.6 LTI e 8 105 T et eee oottt ettt et e et e ettt e e ee e 31
T BB B S B oo 15 10.6 B UL s oot 31
8 TEAHTEH ..ottt 16 10,7 RAE TR oottt 31
BT IR oottt AT K I~ A7) b Tut- SRRSO 31
8.2 THARE TTHEL oo 16 12 HUM. HEMETIGE 32
8.3 ME L ettt 17
4 B EEER
Bt AR MRS (VIV) o ) B (oF) A (GHa)
OPAB855 U 7 0.98 0.8 8
OPA856 XU 1 0.9 11 1.1
OPA858 CMOS 7 25 0.8 5.5
OPA859 CMOS 1 3.3 0.8 0.9
LMH6629 U 10 0.69 5.7 4
2 %Qf;&(ﬁ & Copyright © 2025 Texas Instruments Incorporated
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5 5| EC E M Thae
4 ™
@)
=3 R Ys[ | PO
| |
Ne [ T2 170 vs+
I Thermal pad | _
N~ 3 le __| ourt
_ b
Ne [ la Is __| vs-
. J
Not to scale
&l 5-1. DSG #3 ,
8 5/ WSON ( WAH SN ERRESR )
( AR )
& 5-1. 5| HIThRE
Gl
it UL
B EAe)
FB 1 LITPAN SR 1 B TEOR A6
IN - 3 LITPAN AR
IN+ 4 LITPN EEEETPAN
NC 2 — FUE:S
ouT 6 i O 2% 5
PD 8 LTTPN Wi ZER:. PD = @K = Witk ; PD = Bl m BT = EFET.
VS - 5 — 1 LR
VS+ 7 — 1E LR LR
R — PR E R Z VS -
Copyright © 2025 Texas Instruments Incorporated TR 15 3
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NC PD
PAD 13 12
FB #1 VS+
10 VS
NC d '
[e] |our
IN 3
Vs-
7 VS-
O
NC NC
& 5-2. #5555
& 5-2. BE B TIRE
PAD KA ik
B4/ WS
FB 1 LITPN SGHE R TR0 f 4
IN - 3 LITPAN SZELTIPN
IN+ 4 LN [EREEETPN
2,5,6, b
NC b — i
ouT 9 i 4 JBOR 25 i
PD 12 LN Wrea EHz . PD = BEKET = Wil ; PD = @HE BT = EWIET.
VS - 7.8 — A FL s FL Y
VS+ 10.11 — 1E L HLJR
B — HERZE VS -
R53. BAER
BEEE EHEICEE TEE BERESRLEY
381um ik Y i [ T DA L < O3 3 VS - £
K 5-4. B AR RIS 1R R AR ( MCK R AL )
BREE 1ERZHR X B/AME Y B/ME X BAHE Y BXfE
1 FB 14.5 537.4 79.5 602.4
2 NC 14.5 379 79.5 444
3 IN - 14.5 227 79.5 292
4 IN+ 145 68.6 79.5 133.6
5 NC 296.725 34.825 361.725 99.825
6 NC 421.725 34.825 486.725 99.825
7 VS - 5455 93.8 610.5 158.8
8 VS - 545.5 178.8 610.5 243.8
9 ouT 5455 303 610.5 368
10 VS+ 545.5 427.2 610.5 492.2
11 VS+ 545.5 512.2 610.5 577.2
12 PD 421.325 571.175 486.325 636.175
13 NC 297.125 571.175 362.125 636.175
4 R 15 Copyright © 2025 Texas Instruments Incorporated
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6 %

6.1 XTI KHUEE
TE HARIE WG R I TARR S B s ( BRAES AU ) D

BMA BoMA L 24
Vs HAUERE (Vs - Vs.) 55
Vine s Vin- LPNGENES (Vs-) - 0.5 (Vss) + 0.5
Vip FEO N LR 1
VouT B HLE (Vs-) - 0.5 (Vs+) + 0.5
In HELER N FR +10 mA
lout HEGA R @) +100 mA
T 4 150 °Cc
Ta 19 SRR SR AT 1 AR IR 2V T -40 125 °C
Tstg WAF IR -85 150 °C

(1) AR RABE HIBAT P RER X BTG AR AR o 20 RABIE (A A TR AT RENSAEZ AT N S EAR T ) & s 7754 P 2

M2 A T IEWIBAT . BRI Z W& 74 F AR X iR A HUE (VSRR shasfh Al Re

Y. THREMIVERE | FFARRL AR A7 o
(2)  HTHITA R R HE S R

NRSEAIEWISAT |, XA RER A AR IE I AT A

6.2 ESD £
& LWy
) NARTR H RS (HBM) |, %4 ANSI/ESDA/JEDEC JS-001 34 , Fird 51 k() +1500
V(Esp) izl & — — — — v
FEHL B (CDM) |, 774 JEDEC #1178 JS-002 , firfs 51 1@ +1500

(1) JEDEC 3C#% JEP155 $5H: : 500V HBM I it e ki ESD R e F 44tk e,
(2) JEDEC 4% JEP157 f5ili : 250V CDM it 7EbrifE ESD 5 N 2447,

6.3 BIUBT&MH

£ HARE KGR T I TARREEVE I NS ( BRAESA )

Product Folder Links: OPA855

B/ME FRARAE RAE|  Bfr

Vs BHIERE (Ve - Vs) 33 5 5.25 v
Ta H AR R T A AR IR NG -40 125 °C
6.4 AEREE B

OPA855

e ) DSG (WSON) Ay

8 S
Roua 4 BB E 80.1 °C/W
R 6 Jc(top) i Hbe (T ) FARH 100 °C/W
Rous 45 38 HLBR ARG RH 45 °C/W
Wyt SRR ES H 6.8 °C/W
Vg 45 2 BRI IE S B 45.2 °C/W
R o c(pot) SR (JEE ) #BH 22.7 °C/W
(1) ARBIAMEIRNESEE | WS S FERIC #4475 h B .

Copyright © 2025 Texas Instruments Incorporated TR 15 5

English Data Sheet: SBOS622


https://www.ti.com/lit/pdf/SPRA953
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/opa855?qgpn=opa855
https://www.ti.com.cn/cn/lit/pdf/ZHCSII6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSII6D&partnum=OPA855
https://www.ti.com.cn/product/cn/opa855?qgpn=opa855
https://www.ti.com/lit/pdf/SBOS622

OPA855

ZHCSII6D - JULY 2018 - REVISED MAY 2025

/

TeExAS
INSTRUMENTS

www.ti.com.cn

6.5 FSRrE:

MIRZEAE + Vga=5V. Vg =0V. G=7V/V. Rp=453Q. 7F 1/2Vs AMm B AR, R =200Q . #d skl 1/2Vs Jykk

WeHH TAo=25C (BRAEAHE RN )

Product Folder Links: OPA855

BH WRF | mME mmE B wa
RIIERE
SSBW |/ e Vout = 100 mVpp 2.5 GHz
LSBW | Jkefz2amys Vout = 2 Vep 850 MHz
GBWP Hhah TE A 8 GHz
0.1dB FIH B #i 5 200 MHz
SR JEAEZE (10% - 90%) Vout = 2-V ik 2750 Vips
tr T[] Vout = 100mV itk 0.17 ns
t ¥ P& B ] Vour = 100mV Bk 0.17 ns
WP I% 0.1% [ e i ] Vout = 2-V ik 2.3 ns
K% 0.001% HokesE i il Vour = 2-V ik 2600 ns
SURL A N Vour = 2-V Bk 5%
Tk IR 2 x #ir gk O 3 ns
HD2 |k = 1OMHz , Vour = 2Ver %0 dBc
f=100MHz , Vout = 2Vep 65
HD3 | =prishtsk ot = 10MHz , Vour = 2Vee 8 dBc
f=100MHz , Vout = 2Vep 74
en o N R L e f= 1MHz 0.98 nv/ v Hz
€ AN TR L f=1MHz 25 pA/ v Hz
Z0 FHER S BT f=1MHz 0.15 Q
HiRttErE
AoL FEIRHL R 2 (1) 70 76 dB
Vos AR EED Ta=25°C -1.5 +0.2 15| mv
AVos!/ AT | B NS5 1R B R Ta= -40°C & 125°C 0.5 pv/eC
s SR B @ Ta=25°C -18.5 12 5| pA
Alg/l AT | N\ B LSS Ta= -40°C % +125°C -0.08 pA/°C
Isos NS () Ta=25°C -1 £0.1 11 WA
i'TBOS/ N R LTS Ta= -40°C % +125°C 1 nA/°C
CMRR S ] LD Vom = +0.5V , DL 1/2Vs Jydif 90 100 dB
A
Pa P NN 2.3 MQ
Cem LA Ae N LY 0.6 pF
ZE 5 N L BH 5 kQ
Coirr ZEON N LAY 0.2 pF
Vin A TER (Ffr) O CMRR > 80dB , Vg,= 3.3V 2.7 2.9 v
Vi LR TG (A ) O CMRR > 80dB , Vg,= 3.3V 1.1 13| V
ViH TR (Ef) ¢ CMRR > 80dB 4.4 46 v
Vin HAEAR NI () Ta= -40°C % +125°C , CMRR > 80dB 43 v
ViL SRR ATEE (%6 ) O CMRR > 80dB 1.1 13| Vv
ViL LA NG (%47 ) Ta= -40°C & +125°C , CMRR > 80dB 1.3 v
6 R 15 Copyright © 2025 Texas Instruments Incorporated
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6.5 HHFE (42)

MRS - Vge=5V. Vg =0V. G=7V/V. Rp=4530Q. 1 1/2Vs i B KM AIER. R =200Q . #i ikl 1/2Vs ke

HEIHFH Ta=25C (BRIAERNA UL )

B3 WRESF | BME mEME o] i
T
Vou HHHEE ()G Ta=25°C, Vg, = 3.3V 2.35 2.4 v
Vou  |HHHLE (FiHT) O Th225°C I v
Ta =-40°C Z= +125°C 4
VoL HHEE (RAEF) 6 Ta=25°C, Vg4 = 3.3V 1.05 115V
Vo [l (G ) ©) TAZ20 0 1Ty
Ta =-40°C Z +125°C 1.1
A RL=10Q , Ag > 60dB 65 80
oun [ v s R L A
_ ( LR L g ) () Ta= -40°C & +125°C. R.=10Q. Ag_ > 20
60dB
Isc i Hh 4 s e g (1) 85 105 mA
2V
16 17.8 19.5
la Fras I Ta =-40°C 16.7 mA
Ta=125°C 19.5
PSRR+ | IF B kb () 80 86 B
PSRR - | fu Hudmi (™ 70 80
Wi,
A5 FH FLR B A TE/INT- 1% HL R IR OR3P 0.65 1 \Y
JE P P R TE/NT % AU I FOK 2847 FF 1.5 18| V
KA HIR 70 140| uA
PD i & B 70 140| uA
FF 368 SiE i s i) Vout = BAAE ] 90% s (171 [i] 15 ns
K THfT 4 Fif s i) 120 ns
(1) B/ FEKRREAEH A
(2)  WNFN T E AR A
(3) KA.
Copyright © 2025 Texas Instruments Incorporated R 15 7
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6.6 JLAVREE

WA - Ta=25°C. Vg: =25V, Vg = - 25V, VN, =0V, Rp=453Q. #3f = 7V/V. R =200Q , Jf HAW AR H LA
1/2Vs JEEHE (BRAES A B )

6 3
3
A ’ )
@ 0 Ny Tii @
S ™ E 3
g | \ 5
°
5 6 \\ h X E 6
£ NN -
S g|— Gan=+7VV k)
— Gain=-7 V/V
Gain = +10 VAV N '1 9
12| — Gain = +20 VIV — Vg=5V
— G=+39.2V/V — Vg=33V
15 A -12
™ 10M 100M 1G 5G ™M 10M 100M 1G 5G
Frequency (Hz) Frequency (Hz)
Vour = 100mVpp ; ARBBILE , ST 7 Vour = 100 mVpp
Bl 6-1. /M 53RN 5 28 F IR R & 6-2. /M5 SgEmi R 5 YR B R ISR &
3 ‘ 3
g 3 T
£ 3 5
] o}
f: g
5 6 E
E £
S S — Ta=-40°C
z Z 68— 1p=0C \
| —RL=1000 \ Ta=+25°C
— RL=200Q ) — Ta=+85°C
R =400 Q i — Ta=+125°C
12 -9
1M 10M 100M 1G 5G 1™ 10M 100M
Frequency (Hz) Frequency (Hz)
Vout = 100 mVpp 25 = 39.2V/V. Re=953Q. Voyr = 100mVpp
&l 6-3. th/ME SR N 5 H AR RIS R &l 6-4. /MESIZM ML S IR EHE B R K R
4 3
2
o e
0 y ,“’ N _"D( N _ 0 -\ N
g \ g N
e 2 £
[ = -
5 \ 5
° 4 gl
T
E \ \ 5
8| — Rg=165Q,C =10 pF — Gain=+7 VV
— Rs=8Q,C_ =47pF \ \ 9| — Gain=-7 VNV
-10 Rs =5.6Q,C =100 pF Gain = +10 V/V
— Rs=16Q,C_ =1nF \ \ — Gain =+20 V/V
12 - -12
1™ 10M 100M 1G ™M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
Vout = 100mVpp ; < HEKELE |, S HE 7-3 Vour =2 Vpp
& 6-5. /M SN R A SR RIRFR & 6-6. Kf5 SN N 51 AKX R
R 15 Copyright © 2025 Texas Instruments Incorporated
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6.6 JLAURE (52)

MRS - Ta=25°C. Vgr =25V, Vg_ = =25V, Ve =0V, RE=453Q. #8235 =7V/V. R =200Q , 3f Hi R4 LA
1/12Vs ke (RAESH U )

0.2 3
0.1
) 0 — —~ 0 NN
g N g \
£ 01 £ 3
S (0
g 02 k] \
X o 6
g 03 g \
S S
Z 04 =
O — V=5V, Vour=2 Vpp
-0.5 Vs =5V, Voyr=1Vpp
— Gain=7 V/V —— Vg=3.3V, Vour=1Vpp \
-0.6 -12
™M 10M 100M 1G ™M 10M 100M 1G 5G
Frequency (Hz) Frequency (Hz)
Vout =2 Vpp
& 6-7. 0.1dB 3 25~FIH FE A A5 5 L & 6-8. KRf5 Suemi R 5 i K R IR RISk &
100 90 90
—— AoL Magnitude (dB)
) // 75 I —— AoL Phase (°) 45
8 / ) N
™ —_
g S 60 i 0 =
2 10 A 3 N ®
7 =3 (2]
£ 7/ T 45 i N VI
- 7 =) ™ o
=1 4 © ~] N
a 71T/ = TN g
3 L 2 30 N 90 3
g 1 4y 3 AEUAN 8
3 7 $ 15 Al 135 &
S 7 o
8 i o \
5 LA — Gain=7 VN 0 -180
ot = N
—— Gain =20 V/V Xt
0.1 -15 -225
M 10M 100M 100k M 10M 100M 1G 10G
Frequency (Hz) Frequency (Hz)
(CUNERE IV (BUNEREEIVA
K 6-9. [IFA T SR IR R & 6-10. JTIR IR EAARAL SR M IR R
10 100 1.2
~ —— Voltage NO]se ~ <
T Current Noise I T
I = < 115
S Tz v
9 \ 9 @ 14
2 h 2 2 1.05
() o - [0} .
g - 10 8 g
S S o
> o > 1
8 8 8 /
o k) o 095
[0} [} 3]
o o o
E; El S 09
0.1 1 0.85
1k 10k 100k M 10M 100M 40  -20 0 20 40 60 80 100 120 140
Frequency (Hz) Ambient Temperature (°C)
S = 10MHz
B 6-11. o A1 BRI = &5 BE SR R R & 6-12. B R % B SRR E R MR R
Copyright © 2025 Texas Instruments Incorporated TR 15 9
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6.6 HLAVERE: (42)

WA Ta=25°C. Vgr =25V, Vg = 25V, Vi\, =0V, Rp=453Q. #3f = 7V/V. R =200Q , Jf HAWA R H LA
1/2Vs JEEHE (BRAES A B )

-40 -40
—— HD2, Vour =0.5 Vpp —— HD3, Vour =0.5 Vpp
-50 | —— HD2,Vouyr =1Vep -50 | —— HD3,Vour =1Vpp
HD2, Vour =2 Vep HD3, Vour =2 Vpp
g 60| — HD2, VOUT =25 Vpp g 60| — HDS, VOUT =25 Vpp
2 =2 L
5 70 4 5§ 70 =
o o
£ 2 £ EEEyyu
= -80 /] @ -80 ]
fa) LN N/ fal
o B / aN o
5 -90 7 5 -90 A 11
£ /__’/ £ | —
< -100 < -100 = T
B e /~:// * LT T
| —
-110 -110 \ e
LT
-120 -120 —
M 10M 100M ™ 10M 100M
Frequency (Hz) Frequency (Hz)
& 6-13. MR K (HD2) S5HrilBEL RIKXER B 6-14. Ik R K (HD3) 5 IBIEZ MEX R
-40 -40
—— HD2, Vour =100 Q —— HD3, Vour =100 Q
-50 | —— HD2, Voyr =200 Q -50 | —— HD3, Voyr =200 Q
HD2, V our = 400 Q HD3, Vour =400 Q
3 -60 3 -60
g " )
s / 5 -70 "
S g //\\ s /;,_5 -
» -80 /’ » -8 —
=} Y4 o ”_/’
£ 90 = B 2 90—
% /\\// % f———"]
& -100 & -100
-110 -110
-120 -120
1M 10M 100M M 10M 100M
Frequency (Hz) Frequency (Hz)
Vout =2 Vpep Vout =2 Vpp
& 6-15. R E (HD2) S St AR R & 6-16. WK E (HD3) 5%l LR KX R
-40 -40
—— HD2, Gain = +7 VIV —— HD3, Gain = +7 V/V
-50 | — HD2, Gain = -7 V/V -50 | — HD3, Gain = -7 V/V
HD2, Gain = +10 V/V HD3, Gain = +10 V/V
g .0 |— HD2, Gain = +20 V/V g .0 |— HD3, Gain = +20 V/V
° N o
s 70 1 N s 70 — TN
g Sy g P g,
S AT N S B '/
2 80 3 / 2 -0 L — 7
5 gy 7| S I L
€ -90 € -90 1
o ~ | o — —N
I L—1 7 IS I
JRT) — ”/ N & -100
T T
-110 -110
-120 -120
M 10M 100M ™ 10M 100M
Frequency (Hz) Frequency (Hz)
Vour =2 Vep Vout =2 Vpp
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6.6 HLAVERE: (42)

WA Ta=25°C. Vgr =25V, Vg = 25V, Vi\, =0V, Rp=453Q. #3f = 7V/V. R =200Q , Jf HAWA R H LA
1/2Vs JEEHE (BRAES A B )

60 1.25
. 1
40 0.75
% 20 S 0.5
o ® 025
£ S
5 0 & o
& g -025
‘;; -20 S s
40 -0.75
Input . 1 Input
—— Output —— Output
-60 -1.25
Time (5 ns/div)
Time (5 ns/div)
SEH_E FHRUF BRI A (10% - 90%) = 300ps , SE b FHR R BRI A] (10% - 90%) = 569ps
TR AR BRI i) 52 W 1 A PR A
& 6-19. ME SRz mI R Bl 6-20. KSRz mI B
75 4
50 'I\ 8
. 2
Z 25 s
E g’
£ z
2 0 @ 0
S 25 s K ZJ
= Rs=16.5Q,C=10pF 2
—— Rs=8Q,C =47 pF
-50 Ri:s.eg,cL;FmOpF 3
—— Rg=16Q,C_ =1nF B Ideal Output
—— Measured Output
75 [ [T T T 4
Time (5 ns/div) Time (2 ns/div)
2 x fy o ok
K 6-21. M5 SBASmP 5 R AR KRR &) 6-22. #y it B
3 3 —
—— Power Down ( PD)
r\/\ —— Output
2 2
| N
2 2 (\ N\
é 0 = é 0 RS
(9] ()
S S
-2 — -2
—— Power Down ( PD)
—— Output
3 -3
Time (5 ns/div) Time (5 ns/div)
Bl 6-23. B B ] 6-24. % 1] i A 1)
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6.6 HLAVERE: (42)

WA Ta=25°C. Vgr =25V, Vg = 25V, Vi\, =0V, Rp=453Q. #3f = 7V/V. R =200Q , Jf HAWA R H LA
1/2Vs JEEHE (BRAES A B )

120 100
— CMRR —— PSRR+
a N o il PSRR-
< 100 N T g
8= N 2] N
p N T NN
o 80 B % ™
o
= N S 60
3 \\\ E \\
o 60 N > N
o« N K N
3 N > 40
° = i~
o Q ™
S 40 s
o w
£ g 20
E 20 g
° l ) |
0 0 P\\ |
10k 100k ™M 10M 100M 1G 10k 100k ™M 10M 100M 1G
Frequency (Hz) Frequency (Hz)
/I 5 R /M 5
& 6-25. JLAEIH] L SEA FMX R 6-26. FEJRIPH| L SIEAMR R
18.25 195
”
18 19
_ 17.75 — | = / 3
< — £ 185
= 175 =
c c
£ 1725 | — 2 18
o / —] o
€ 17 € 175
2 16.75 & / et
2 / S 17
G 165 / o ©
— Uni
16.25 — Unit2 165 — Vg=33V
Unit 3 — Vg=5V
16 16
3 325 35 375 4 425 45 475 5 525 -40  -20 0 20 40 60 80 100 120 140
Total Supply Voltage (V) Ambient Temperature (°C)
3 A ALE B
K 6-27. SRR S RFEEERKRA K 6-28. BAHM SRR RIKIR R
0.75 0.25
— Unit 1 vV
— Unit2 / .
05 Unit 3 0.15
< 0.25 — L 4
S U S . /_
g g/ 0.05 / "‘-:4()
g O ¢ eV o
3 5 = = == S —— .—.<§
> 0.25 > % ]
3 o 005 ——% =
2 R} = =
o 05 5 /
-0.15
-0.75
1 -0.25
3 325 35 375 4 425 45 475 5 5.25 -40  -20 0 20 40 60 80 100 120 140
Total Supply Voltage (V) Ambient Temperature (°C)
3N IR 28 NS F . p=0.4pV/i°eCy o =0.7uV/°C
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6.6 HLAVERE: (42)

MR Ta=25°Cy Ve =25V, Vs_ = - 2.5V, Viye =0V, Re=453Q. #25 = 7V/V. R =200Q , Ff HA AR H LA

1/2Vs JyBEHE (BrAR AU )

1.25 0.75
— Unit 1 ' —— Ta=-40°C
| — unit2 —— Ta=+25°C
0.75 Unit 3 | 05 Ta=+125°C
z 09 I Z 025
o 0.25 — ’ e
] ©
= 0 = 0
I | = )
g - / I 2 -0.25 a
o -05 5 4
[ J
-0.75 / 05
-1
-1.25 -0.75
0.5 1 15 2 2.5 3 3.5 4 4.5 5 0.5 1 15 2 2.5 3 3.5 4 4.5 5
Common-Mode Voltage (V) Common-Mode Voltage (V)
3ANHALE , VS+ =5V, VS— =0V V3+ =5V, Vs - =0V
B 6-31. KRB ESMA SR B ERKXR 6-32. R E SR EERKRR
2 2 ‘
1.5 1.5
1 } 1 f
3 I 3 |
= 05 = 05
2 / g /i
- /) g )
2 S — T 2
3 05| F — 3 05
e} 4 T | © 1
— Unit1 — Ta=-40°C
-1.5 — Unit2 1.5 — Ta=+25°C
Unit 3 Ta=+125°C
-2 -2
1 1.5 2 2.5 3 3.5 4 4.5 1 15 2 2.5 3 3.5 4 4.5
Output Voltage (V) Output Voltage (V)
AL R, Vs =5V, Vg- =0V Vs+ =5V, Vg =0V
&l 6-33. R MRS B IER MR & 6-34. R b E S5 HIBEAKR R
-7 0
8 — Unit1 — Ta=-40°C
— Unit 2 —— Tp=+25°C
-9 Unit 3 5 Ta=+125°C
Z 10 2 [Nl
g § -0 N
g 13 3 el
D 14 N m 15
>3 >
g 15 S g
-16 -20
A7 N
-18 | -25
40 20 0 20 40 60 80 100 120 140 1 1.5 2 25 3 3.5 4 45
Ambient Temperature (°C) Common-Mode Voltage (V)
3 AL Vs: =5V, Vg =0V
& 6-35. A\ E IR S HE R KRR &l 6-36. W AR E B SR E R KCR
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6.6 HLAVERE: (42)

MR Ta=25°Cy Ve =25V, Vs_ = - 2.5V, Viye =0V, Re=453Q. #25 = 7V/V. R =200Q , Ff HA AR H LA

1/2Vs JyBEHE (BrAR AU )

I InputlBias (;Jurreni (nA)
ik 13780 M. p= - 11.2uA. o =0.6pA

B 6-41. W E R A5

2.2 4.5
— Ta=-40°C
2 \ —— Ta=+25°C 4
\ Ta=+125°C a5 \\\
. —
z 18 N z =
E E 3 N
S 16 ~— % 25
2 14 S z 2
£ 5 15
3 12 3
1
. \ — Ta=-40°C
05| —— Ta=+25°C
Ta=+125°C
0.8 0
-120 -100 -80 -60 -40 -20 0 0 20 40 60 80 100 120
Output Current (mA) Output Current (mA)
Vs+ =8V, Vg_ =0V Vs+ =5V, Vg_ =0V
& 6-37. BB SEBERMMNRR 6-38. H i EEIE SH R RIAIIR R
8000 9000
7000 8000
6000 7000
£ £ 6000
3 5000 3
e S 5000
£ 4000 <
2 2 4000 B
'S 3000 s
£ £ 3000
2000 2000
1000 1000
0
e~ =2 o= 8 2 = < 2R T RZ28°RIE TR
Quiescent Current (mA) Offset Voltage (mV)
2R 13780 Mt Ay p=17.6mA. o =0.3mA Cllt 13780 AN H . = -0.2mV. o =0.15mV
& 6-39. B HW A AT Bl 6-40. i L E 47 E
8000 9000
Inverting Current
7000 Noninverting Current |- 8000
6000 7000
= E 6000
3 5000 ] 3
e S 5000
© 4000 <
2 2 4000
'S 3000 =
E E 3000
2000 2000
1000 1000
Ot.o 0 < [2) [ — o =) o ~ © 0‘.‘ Q © < [N [S) Y] < © © —
— — — — — — — v T ' ’ =] o

S % 9 s o© 9
Input Offset Current (uA)
LR 13780 M. p=0.04pA. o =0.1pA

B 6-42. S\ {WEE HE A

4 BT
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7TSHNERR

OPA855 (1) & Fill i\ i BRCE ANl 7-1, 8 7-2 M& 7-3 s ELL +39.2V/V (18 2 i & OPA8SS5 I, 1iH [ 15t
HIFHAS Re B(E ¥ 953 Q.

Kl 6-1 JE7n T ICREERAMEL E N - 7VIV BHIEME Y 5dB , HIRKABCE WKl 7-2 fis. #Hix g HEE 1 500
MUCHEC G , MIBCRZRELE N 5.3VIV [ a5 | IR T & +7VIV.

GND
50 Q
500 25V
50-Q A A
Source * I
_ 50-Q
500 Measurement
-25V 7150 & System
A% j
:\/F;? 453 Q V GND
GND GND
R values depend on gain configuration
& 7-1. [HAHEE
25V
+\K 169 Q
GND£ WA—s 50-Q
<00 Measurement
50-0 50 Q 25V 715Q & System
Source 64 Q 453 Q V GND
2200 GND
GND
B 7-2. RARRLE (= -TVIV)
GND
50 Q
50 Q 25V
Si?j‘ge +\?\ Rs 1kQ
) AAN——ANN—4 50.0
< Measurement
o5V G 53.6 Q 50Q " system
NV 5
75Q 453 Q GNDI GNDI v GND
GND
B 7-3. A BB REE
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8 E4Hi A

8.1 Mk

OPA855 [ % 8GHz 12515 % A1 (GBWP) 5 0.98nV/ v Hz [ %t B KM A AR A5 &, AT Seai s PR T . il %
PR A 2R G0 LA S 75 A e 7 R e 398 2 O o () 55945 S B N N B BE T AT IO BOK 28 - OPABSS5 i 22 Fikr P20 & 78 — i
DRI SIS ERE . B T /AME S 9Ear vi 4 , OPA855 i 5 850MHz [ K45 547 % (2Vpp) Ml 2750V/ u's fE
R, AFZA AT RN R K R B RTAT IR

8.2 ThEE T HEIE

OPAB855 & — K HA /™ i1 B P 4 N A1 — AT BH P4 H 1 28 8L L R S 152 SRR 28 (op amip) . SCHRpbR1HE N FH HL
B, ihn B 8-1 AN 8-2 HH W AN AR I . [EAH 1AL i e B 2% TR B O B IR, DA R R BR A A
RN fEFRAERCE S , FAES| LR @sh 2 S M R S s ; Ftk , a5 SNR ZoCE L | AlyHRiZH
FH. 7EJAHACE F , FAR SUE S SRR ER R E Bk, nTCUEE e g ey EIRB— AN KA 1uF A S Raent
it B % L L 28 7 2B I T AT A gy, AT MR iR . BN B I ELIR TAE S B % fE (Vree) #EAT P AL
¥, R IFMERIEIT | SRR R E N 1/2Vs. Vrer 185 78 704K 2 H I S 50 8 e .

Vsic Vs,

Re || Ra
Vrer % ViNO

(1+Re/Ra)xVsig

OVour  Vmer£—-\-—

VRer
Re

& 8-1. FIFHBIR AR

VS+
Rell Ra —(Re/Re)xVsia
Vsic Veaer O— " \V\VN—
Vour  Vmer v — -4 —
Veer £ — -7 Vi

Re

& 8-2. RAHM KA
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8.3 ReME Ui A
8.3.1 HAFIESD {R#

OPAB855 KK HL s Al BICMOS L Ziflidh o X T3k 88/ U RF s , A ERAS oy 7 UG, AL AT o F
1R Hh & 2 LR A S ESD fRY ARE SR LR, W&l 8-3 B JEOKAR A I Z 18147 PN ORI AR
AR H VG B AR 0 B R R

\

% Power Supply
ESD Cell
VIN+ C i . ’ ’
x —— O vouTt
VIN- OO %
FB I %

- O

VS-
K 8-3. W&k ESD 454

(7]

+

—()

8.3.2 RUE5IH

OPAB855 5| i A7 Jaj Ze 1 It A 7T 5 K PR JSE s i /b 27 A2 BURRAT LY, IR s BB L Th rh i — S KB il /L. FB 51
(G101 ) A BEER RO S 05 i . FB 5 SO I BRI (518 3 ) HiJei&s: (NC) 518 ( 5181 2)
BT % NC 5l iR frE . o A RAa MM AL

1. RUHPE (Re) AT LOERAESE 3L [ — M) FB A1 IN- 5l IZ 7 (ESHE 8-4) |, MiA RS I %,

2. NC 51 = Ae 1o e s et 18 51 B2 16 FX) A BRGS0 R di K PR B3t/ FB AT IN - 512 Tl AR

e \
O
=] rg|PD
- — —

g Nz ;—rj_ vee
IN-f 4~ - ,r 5 |our
- — —

+
INH 47} r5|vs-
- — —
\ J

Kl 8-4. FB Al IN - 52 [HH Rg &
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8.3.3 FHmHEN

K] 6-10 {7~ T OPA855 HFTIAME FE FIAHAL I N o L i 8 Aol A 40dB AR HR1Z 40K e LL 240 100 SRit5H
FEA I S UK 28 (4 25 92 AR o P IR N 5 7R OPA8SS5 78 7VIV MR 1A 25 N HAT K4 62° MMM E . Ao MM
WSS AN SUR AETETR R 0dB 211, PRAE AL AR /N T 0° IXRIAIE 258 0dB (1V/IV) B A FasE . R
137 38 35 A2 0 M TBOR 28 PR RN UK 88« 5 HA AH B 5 AS THRE 00 A7 38 25 Fe 8 FBOR B AH LL | AR M2 UK B 7 L
e A 2 e A v ) R R R B Y R R S

8-5 Je7rs T OPAB8S5 [ITIMIEL (AoL) 1F MR LB BINIIE L. 45 RE7RS , £ 7TVIV MG T, ML
MNMERETEENAL N 6°. PR TERMRRARE (FHRE , B, BIEKEMERE ) MHEAMICE T (B
BHAS AT 2 4 ) FEARHC RIS i i it Fh N B SRR AR IR PR AR AL . AR AT e R A AE B il B B K &2 1), )
REARAEAE 2 Wb B R L ds A 2 Ta) . G, PR f AR A 32 27 . &) 8-6 Ji€os 7 OPABSS [ Aoy I
JEAEUBE I AL T2 R 8. 45 RN TARK LM Aop #h2k BILAAL SARFREANZ — a7 R4
WK, AR TVIV RIS T, T2 hRAE w22 N AR LA B 22 /N T 20

OPA855 i £ HE R 2 — & VE mnd S BRBOR 2% (TIA). TIA BIRNE A 16 25 9 0dB (1V/IV). 7E @it | s\
BRI R e TR R /e AT RATREIR S TIA ISR %, IR AETE /DN TRAER , XEK
E g KT 0dB. Rt , BLEN TIA FIBHEBOKESA T ELARE A | X R AME UK ES &
N TIA WRTATIRSE . B #5200 ~ 351 AR B A #8207 ~ 45 2 A8 77 BB VELR A 4R T 85 P ASUR 28 # M
HAR.

90 90
— Ao at -40°C — AoL (-10)
T — AgL at 25°C — [ [T — Aol (Typ.)
s ‘\\ Aol at +125°C s AoL (+1 6)
—~ ™ —
% 60 N % 60
c N c
© ©
& 4 | & 4
Q \ Q
o o
S 30 ™ Ny 35 30
c N (=
[9] [
§ 15 § 15 ST
0 0
-15 H -15
100k M 10M 100M 1G 10G 100k 1M 10M 100M 1G 10G
Frequency (Hz) Frequency (Hz)
& 8-5. FFE it SR MR R &l 8-6. FFEF s 5 L ZALMIKIR R
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8.3.4 FHEESHHRZ HIHIFRF

7 S5 A, OPA8S5 ik HL4% 2750V/us I E1E R . £ KK T 10ns (K EE KPR A |, EIER R — K
SR, BIINAE G A S S (OTDR) OG0 . OPA8SS5 ) s [k 12 8 Bk 45 1% 2 1F AT AEAf s S B 2V AT
T ns WKLy ; FHiES R E 6-20. G % R R AE OPA8SS N iy A5 5 Bl 11 i 1Y) H €0 UK 2%

K 8-7 J&7r 1 OPAB8SS FIJT ¥l tht BH AT 9 bl KUt (5 0L o O 1 A8 BEAS I Vi ] P S0 vy 1 438 5 RV B 14 BEL
$iL , OPA855 kit 42 MR |y K2 3V. OPAB8SS il 5 iy \ Vi [ A7 PR ) s it 7k 2k ADC AN A ADC 4551
Mo B, 1t OPA8SS i R MEE H 5514 CMOS TR A5 A H € Fi s W A5 BOR RIS RE KRG In 1715 5 B 0 & A4 30

2 18
<
S 16
[0}
§ 14 » /
™
B 12 T | Th
N

,_% 10 \\ /
] N /
5 8
o)
2 6
S
z 4
8
§ 2

0

10k 100k 1M 10M 100M 1G 10G

Frequency (Hz)

Bl 8-7. % AT (Zoy) SR EHIK R
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8.4 B IhEEAE

8.4.1 L (YA 4 H YR

OPAB855 A LA Al Ll e P ol 7 SL QIR L B SHiF S 9-11 o FEM AIERE B E NG AL T, (AP
PR o LA AE AT BT RS g A ( ROV R ZHUE 5 R ER W Hrat. 05 2 OO HoAh 5246 % B
o R R N A Ay e ) o R SRR R ORI SRR B T R

T 2R G4 FH R U SR R v 280 R AR AT A FEL YR AR . OPA85B5 1] H 1F [ B H Y A1k HLIZ AT ( Rb FR s 4 B o
) o, SR H e R SR RIS ATVE Y, I e S R AEARAT AR AL . AR PR EYR AL, B N
i Y R A T P RSP RS N LR ) R — 2 o I DR N AR g Y S RS UHE R B LE 1/2Vs. A T I R
ARZE , YK VA N AR H s R 06 TR BT 75 R Y o LA (R HE BT . FEAR R B EAE B B .
8.4.2 Br A

OPA855 A A Wit =t |, PR/ DS i LU A ThkE. 18] 6-23 FIE] 6-24 £~ 7 OPA855 24 PD 3| Jife 24 I Al j3
FHARZS 2[RI ) 45 Bt 1) e 25 0 N

PD 2 F A P BRI F R DA SR B R v . 0 SRR SR B g 3.3V [ TF HL JE AN R I AR L, AR P R L R
0.65V , fHfERErEE N 1.8V, R AE N £1.65V B , WEAHBMEBEAN -1V, LB E A
0.15V. WRBCRABACE N £2.5V HIF , MZHBEHEEAN -1.85V, HREREHEN - 0.7V,

K 8-8 fia T PD 1B A JE LIRS 44 31 2028 DR A5 Ik s R oK B8 001 #8047 M. [FIRE | 181 8-9 Bk T PD 3l IM

ZERPIRAS B9 21 8 RPIRAS I SR BORER O UIIAT N AR B33 2 1) ) U1 BB 1 22 3 AR/ 3 B 0K
syt THEATRESR = PD LRI .

20 20
17.5 17.5
< 15 < 15
£ E
€ 125 € 125
p g
3 10 3 10
5 5
g 7.5 é 7.5
& 5 G 5
—— Ta=-40°C —— Ta=-40°C
25 — Ta=+25°C 25 — Ta=+25°C
Ta=+125°C Ta=+125°C
0 0 !
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
Power Down Voltage (V) Power Down Voltage (V)
_ Es8. FFXEME Pl 8-9. FFXR{E (PD 3| HAVE AT B Z R T )
( PD 3O & P I 2R AT )

¥ PD 5l ER AR SAABORS |, IR B T RBHURE . 2O B BN R RO, IR (Re) A1
W2 (Ra) HPH & R SCR I S TBOC & o BRI 508 DA R ORI 5 AN2 , OPABSS £ S AR A [FI AR i A\ 51
ZIAEF NFEE X B R —RE ; SR IE 8-3. TERTRRE T |, WRBORES N 51 A 18] 22 7 i s ket —
B IR B U A [RD AN 51 AR s 51 B2 [] )i — 2 AP I IR BT A

9 % FH AL e

i

PR RLFR 43 o (145 BN R T T1 S8R (RYa L, T AE R AR AT e v . T %% 7 A7 S
S REEH TN M. &5 NI UEFF NI 8t DR R 6E
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9.1 MAER

e A 100MHz (135 K, OPA855 Al iRty 6 i EJER . KM= LALLM T - 60dBe [k EMERE. X sekE
PEAS 1% B B v B SR B 2R 45 R — K £ R R A TROR 2%

9.2 AN F

9.2.1 JEZFH R L H 1 TIA

9-1 A7~ )2 K OPA8S5 [t B A4 B s T Y627 il i 2 4t P I 5 B BUK 28 (U1). 23— MUk # OPA859-Q1 it & A
LTS 2R R (U2) , A THS4520 ¥ B BLIR R LR . THS4520 At OPA8SS5 11/ Huif s BE 4 HH 44 iy 22 43 ey

Hif5 %5 . THS4520 4z ADS54J64 i\ , ADS54J64 &—4> 14 fii 1GSPS Btk #ds (ADC) , REXTBUILE S
HATHCT AL EL

—t)
p—t

VBIAS p

2
=
u ]
A
(&)}
<

3.8VO——— OPAB855

Low-pass ADS54J64
filter

3.25VO—+ PA859

AR

& 9-1. OPA855 /E At B R G K TIA
9.2.1.1 &itER

HAr 2 {8 Hf OPA8SS5 1F NS BHBUR % K it — /MK S FI e iy e il R Gt . Wi ER A
o CRESHYRHIE - 5V

o TIAFLHHE @ 3.8V

« THS4520 1435 : 1VIV

* ADC H AHAEHE : 1.3V

* ADC B Z M AT : 1.1Vpp
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9.2.1.2 FEAHBHT R

5 BEL SO A8 1) PR A7 58 2 BA T BR 8L

1. BRI (CN)o S HEAUFLHE TAE B |, BORE IR ( FLBFIZERIEZ ) DL PCB F AT
FE LAY

2. BHBCKARE R A (GBWP).

3. BEFHIEZE (Re).

9-1 B~ 7 OPA855 it B A TIA , HA S it i it (APD) I & , Rt APD [ IE $22 2155 K B 1E f &
M. fEMACE S , APD [AIE S UK 8 SRR B % Fy , DAE S H R AT T4 N SR R e m it AT #88h. T
JRAT REHW Y 0 S 1) (4 HE $EE , OPABSS LAk i i % B A4 IE FRAE ; (X LLIE SIS 1.2V, AFHBE (RE) Alf
NHZE (C) MM rp = AR T, WRAHH TR , MESERRRE. N TIEZ SR | @i dsinxim
% (Cp) , TEMEFE I a5 AL H D BE AN — AR

1 A a5 VT s FE I IR vt T BRI A S, o 1 Rl B X Ry R 5 FHL A 2 AN B N R 2 85 BEL TSR
. Excel® {FELAERAL 1R b AT SEAAME A S BHLCA 7000 - 1 a7 h it TR izt SLAs
R

22 N AR A5 AN S0 A A SRR B2 T AR BN TIA O3 58 (F - aqg) FITMRAS (Irn) PEAE OPABSS HEAT A,
9-2 FE] 9-3 HByx [ SEBLMIERE . AUl Y BhRoR 1IN SR RE | A 00 B AR T DU N A R HE IR ) e
TEREER) Re M1 Cpp 1, T UHE Ign BIMEA B NE T fogge M. K 9-2 B8 72 Re=6kQ 1 12kQ
I, JBOR 2R MERE R G A %Y (Cpp) MIRREL. 39N Cpp & MR %6 . N T S KPR M s o8 | TE IR
/> PCB H AT A4 B %7 A2 %% . OPABSS5 it AR 0.8pF A NHEZ | UL T REHL PR A B B 250 R G0k
REMISZM . &) 9-3 R T4 Cpp = 1.5pF Al 2.5pF i |, HOK# G2 Re MIBREL. BN Re & FFACH 8. T
S I AR G S RRR FE AR = {E R LE (SNRY) |, 8 B RBR EE M i iy TIA 20 s, 3 Re K X o fE 5 o1
BN X A, AB A A AR AR R e i v X, AT H i SNR. HiT- OPA8SS5 /2 WUARM AR & | KL K
Tt P BHL 2 5800 b A B PR 51 RS ) H R AR S, I ELEH T SO 3 R A M P A PR R A BN, R A R 2
pilie

Fic B 2 SR 3 25 2% v 45 1Y) OPAB59-Q1 4 3.25V ) BLJ Kk 1 FL FR K B 1) THS4520 1 R -5 A 1 B8 KPR Hh
$&rm ADC HIZhasTu [l , OPA855-Q1 Fll OPA859-Q1 43 Jill ¥t 3.8V il 3.25V (17 43 AR IR AN £ THS4520 o ZZnf
JERORES B R T R v DU 5 2K 1 R .

VADCDIFFIN)

(%)

1
VBur_pc = VTiA_cM - (7 X

Hrp

* Vra om 2 TIA FI3EECHLE (3.8V)
* Vapc_pirr IN 7= ADC BJZE 53 N L ETEH (1.1Vep)
* Re Al Rg #& THS4520 7 43 UK 25 I R A5t HLRH. (499 Q ) AT 25 HiFH (499 Q)

THS4520 #1 ADC54J64 2 [8) F{IIGIE BE Ik 28 W 56 A PR EE MBI v Aing 75 5 58 KPR B M % SNR. ADC54J64 Bt fq
— NN BRI EE . LT R THS4520 %t 5 ADC A A M ARG S |, BRI 55545 58 1 L i D 2%
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9.2.1.3 M A%k

450 160 350 120
— f.ad8, RF = 6 kQ z — faa8, CF=1.5pF z
T 400 |y — fam Re=12ka 140 € | @ \ — fam Cr=25pF| &
s \ Irn, RE = 6 kQ e S 300 \ Ign, Ce = 1.5 pF 100 z
= 350 — Ian, RE=12kQ 120 £ = — Irn, R =2.5pF =
2 g | 3 . 3
£ 30 W\ 100 2 | £ 55 N g0 2
= o) = el
= e B | = \ 8
E 250 [N 0 g : AN \\ £
D 200 F—N—N 0 T | © 200 ~— 60 2
Q — Q —
_8 \L 3 ‘_8 \\\ \\ 2
35 150 40 £ | 3 —l £
3 T 3 & 150 —{40 3
o] T~ R 2 o) 2
o 100 20 g o s
T o> o
2 2
50 0 £ 100 20 £
0 2 4 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20
Photodiode capacitance (pF) Feedback Resistance (kQ2)
B 9-2. AR R S R EBAN KRR B 9-3. R AR A RS RIAHEKN R

9.2.2 LR BT

PR P 90 RS L TS (R PR R B3 90— AR s 92 SR 4L A5 P [RDAH R S IR 2% 5 20 U R BEL B R B i LIt | 2R i ik
B ORIE T F RO A S LN BCEBORAS | KA R G NP IR 1B 9-4 R B IX PR
JHERIAR R B -

Cr R
Vaias Re
A Rg
a _
J’\/\/V s
. Vour
—
_ IproTo
_> 4
IproTo V—O Pyl
+ out Yo ~
V\:\
Vaias

& 9-4. BSFRBURAR 5 F R R BUBAS Z AR R

PIRPTE B PR T — MRS P T, RENEERR R AR I E . AR, [FIAHIE I A — 28R TIA S\ FH P
EFE, BRSO BRI s L0 U RS A2 5 R B SAR R B LA 0 VFB i A\ FLBTSE T 20 it FEL BHL &%
Reo X VFB B , T 70U i FELAS A g 8 7 AR R ORI 6] 4, (5 S R n] Re e tg . b, Str il a1
LRPEFE VT Re 2 2 BIFEM , JUHE S T ORI 5% UL, DRI DA 203t v B i 2 0 L T i B o R A AR A B
H Tl FLR I 5% 1) PR s A G A R A F R R, DI —ARE A A A T RE 2 T AN A .
TIA I i B AE RIS B B L T OREHEE | JF RS SR A et | 00 T 5 e B R 4T
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OPA855 E.AT 8GHz [y 98 iR AIRIEFS | S22 50 Mot AR I &% (0 BEARIE 3 . 4] 9-5 o 1K OPA855
Fic B 9615 8 ' 2 Al i AR G BB FELTBOR &% (TIA). 2 MR AL O 2 A% S T IR BOR S DG 2N« e — A
(PD) , THDEH =M (APD) , St e (PMT) MZZ 0L T it s (MPPC) Bk N [ A6 A 4% (SiPM). it
“ERI N B ] APD |, HAERL %, 2 R FB IOCEEEAT R — B2 —Wigki. R PMT Al MPPC 550K
I, FEORRFHRIE S TR v [ A 08 25 75 AR A5 ) g B2 1 . OPA8S5 T LA RIS IR S8 e 22 Bk , I HAEIX 28

T2 FH A [R5
[
PMT SiPM/MPPC Vour
o Cathode

Dynode Dynode
Photoelectron v'& Anode R
__4_ 3 A Q Re
PIN/

e 0o 0 e 0o 0 “
AAA AAA APD
e 0 0 Geiger-Mode
|_4 APD
i Vaias I I
1 || —9 —o Anode Cr
— GND

& 9-5. B4 APD B SiPM/MPPC E§ PMT i\ B RE SOk 28

B IEL ISP 75 T P PR 75 DL S B €50 RGE R o TSR T B AL L 4 , OPABBS EAE A A o F
7 AT PR MR 75 2 (S 1 T, 3 L PR MR P AT (R — B, AR &5, B S840 P 0 L P e 3 75
RGN LR o KO 7 R A B A M 5

e B (R PR S TR | e F R B NI 2 AT FRIEIN . Do . 125 RGN 0 2 0 G B 7T R
5168 L O 2 B B Pl B E B BT O T AR MR A . ZE G B R | R U S OB
o ORI P ORI e B2 ) — R, T B bR B I PR 7 A YR FO B L R R
MR P, TR L 7 R o SR PR R B AU MBS o RO T R ORI R T A
ERIAL [ 9-6 R T BEHLHCK B B P AAAE MR PTG S TIA MR R Gt A S BRI AR © e —
B 7 HIOKCH PRI 7 A3 o, 75 5 LB 8 75

ey

¢ VNiAmp

Bl 9-6. SLHLZHRE A TIA WA

Vour
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5 APD HIERZRPIT 5 PIN PD (&R , Hili PR MEaE , APD BA MMM Z . APD S0 1 HICk G 75 A1
IR MR A D 1o /N R R A 7 JAt LB L Rl N N 2 APD 1R S 7 FEL s ff B AT R AR 75, (L2 3
M ML ). MPPC &S 5 APD AHY , EMEFEJEA . 206 RE ORI KR S R R, Blinms i8R
Jik i DA R R 6 2 BT SR RDE S H . £E PMT , BETHECREMR. % , PMT Glgs 5 PD AHY , AERHY
w5 APD 1%, {H7E , PMT Bt s S 10 2 R & 1 R0

9.2.2.1 #itER

H b A FH 25 T 254 1l 2 A SR B T I 75 1) B8 5 6 AT &2 4t © PD. APD. PMT il MPPC , H:# OPA855
fER TIA. 3R 9-1 B T AFF0 O BRI 28 1 KB 2K .

£ 9-1. &itsH

R Rk R wE PN H #rif 58 BSPHIE 2 Re Heseig s
(A/W) (V) (pF) (MHz) (kQ) (kVIW)
PD (PIN) 1 30 3 15 100 100
APD 100 150 1 200 10 1000
PMT 1% 108 1250 50 100 1 1x 108
MPPC (SiPM) 5x 105 50 100 10 1 5x 105
9.2.2.2 FAH LR

OPAB855 Ab T AMIRZS , F 28 TVIV BUE i i M 2 4 REAS € o AR 48 2 P i ] OPABS5 2 3 B 1
IAEERATENE. BT TIA Wit B RAE |, WEAMEBORESAE TIA BT AR AR . S A BB L2 B
LB At r B 50N 2R AR O S Y e P 1 2, B R S AR v 1 2 Ab AR R EE AT K 2 PR .

Cror 2)

Hr

* Cror ZAGMEMARSE (BFGHERNEE A TS IR Z 2 R B )
* Cr RUK &I R

SRR RO G B IR LI B, B, SN R A R ( AEND T AL e AR E R AR ) AR L Al RIEE
AFEEAT g NS HERGE 75

519 9.2.1.2 AT BOMEE 3L, ot HL PRI B0 L T IR AR PR L AR R E T PR DG . A D AT ES BHE 23 (R)
RE VR RE UK 25 T 5 A9 3G 22 77 98 (GBWP). 38 9-1 Bom 1 2 T RN 8 R AU AR HEDE i “ AR Sk R G0 SE A0
1 2 A H AR B AR A A X L8 B i e s AR R O BE S TH AR . AR A A, IS Y 9.2.1.2 1
IR R o
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K 9-5 &on TECE N TIA ) OPA8SS , HHol e iR at e i & , DAE A BINOERE B LM B . AT RAE R
17 b L e AR RC I 2 A1 D9 AR I8 A R B3k vt R 7 o ' P U 25 FRY PAY 5 WL 25 R A S 8 S R A T it
[ L L FRMEL T St o BRI AL RS 2 T BB A A, (HSHORS E AR BN I R b # 2 — B

Rl 2 BT 2 1) R 22 S A0 5 4% % ) T 5 T I L M 2 110 S ot e BEL A DA K PR T I A A e N B 1) SR L R
OPA855 X 8GHz GBWP , nJ3&E M AR R K LTI TE] |, 584 006 AR RS FL A E AT i 2 o R A8 W /)
kR

Kl 9-5 Hr o ) OPABSS5 [w)AH i A ity 1 ELIAE FELS (B & W B AR R | AT AR AN DG HC ) R YR fc B rb B KRR 2 2 o
RO PENE . B B T8 e ROR S R e B A B G X T R4, W DA A 2 o O A
(FDA) ¥ Psinds S8 20N, DLIRBh A SR 3% (ADC) , & 9-1 fizs. AILAZE FDA Fl ADC 2 [8) 7 INEE
T T A DARRR R ST s

9-7 BIRIZR 91 HIRLM BT S HE e | K 9-8 Bonie — @A . XWkKEER T HEHARE
@Z%ﬁnig STRE , BB AN TIA 1 OPA8SS5 I SEtkfe . & 9-7 BoRi 25 T8 9-1 i it (8 Fri B (1) FdR
2 BB A BE . PMT 1 MPPC ﬁﬁﬁmaﬁlﬁi‘* H 75 BT 7 T R AN T R N S Y . ik, PD A
APD 75 5wy 1) 4 ﬁﬁﬂﬁ%%@u*ﬁ@ﬁ’ﬁﬁuﬂﬂ%r Hi°F-. OPA855 A fit iy B >k W % 1% P At 27 Fk ik o EI 9-7 BN
() 2 TR B M e A DA B 3 FE 250 R 155 BEL 38 2 o 50 11038 FH AL I o 338 s o L BELRR g N LS 2 BRI PR A 1 B8« FEFT A
A PR B AR R AR X X A T TH AR ﬁzﬁ’]o JeH R AN 1pF &ﬁﬁﬁﬁﬂt 1kQ , Al
RS 1.1GHz B = AR R Gy o
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9.2.2.3 M #h%k

100 100
%€
80
60 \
50
g g
£ 60 e
£ ®
[} o
30
20
40 10
0
p—e 10
PMT
MPPC
20 20
10 100 1k 10k 100k ™ 10M 100M 16 10k 100k ™ 10M 100M 16
Frequency (Hz) Frequency (Hz)
B 9-7. AR a8 TIA SR B 9-8. 1 St EERMAFMANREAE TIA SRR L
100 100
i NSRRI
a0 Co = 109F, Re = 10k % ~ \\v o="10pF, R = 100
% o 1o Re 10k E _cD =200pF, Rr = 100k \
oo - o)
60 “ 60
50 N 50
@ Cp = 50pF, Re = 10k0) @
c 4 T 4
8 &
30 30
2 20
10 10
0 0
10 -0
2 20
10k 100k ™ 10M 100M 16 10k 100k ™ 10M 100M 1G
Frequency (Hz) Frequency (Hz)
B 9-9. 2 JtEFRPUE M NRE TIA SR B Bl 9-10. 3 SLHRIMASHANRFE TIA FFN S
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9.3 HYFAHSCE I

OPAB855 T 7 3.3V & 5.25V (KL B R i N i54T . OPA855 H B FEYE | 43 37 ~F-46F X XSRS HaL Y FT AS ~F- 167 U A F,
JRAteEIZ4T . T OPA855 A EL4A BB N el | DR b i A\ AR A 4t 4320 9 ] PR 1l 7E 3.3V HLIR

a) Single supply configuration Vs,

2 0.1 uF 6.8 uF
v v

Ra Re
75Q 453 Q
NV

50-Q Source -
4— > ¢
Vo * +
Ry 200 Q
4990
Vs. A 4 Vse
> 2
b) Split supply configuration
Vs,

RG RF
75Q 453 Q
J/\/W VY
50-Q Source -
<—
Vo +

R: 'h + 200 Q
4990 0.1 pF 6.8 uF

Vs-

B 9-11. 43373 B EeL YR FL B B
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9.4 fiJ5
9.4.1 7 /FH5H
N T A4 OPA855 5 =il iR 2% SEI H Ml e | 7 B4R )y = Pl B AR AT oy A 48 B 2B USSR AL AR 2R .tk
Be R AFS

BRRMRER/ADMNES 110 FIAZIZZREM R T ARA . S USRS 51 L) 25 42 A T B2 R ECRRRE -
N T IS A L E A, VIS SR ST B A AT 2. 75U, $t 1 T AT R YT T 6 ZBUAE HE
BRAR K H A T SE A e B . KTBORAS I E Y TIA B, WUER P as i R 5t i A 45/ T 0.15pF |, #5258 M AT
AR RS, B L BEL AR A 25O S B i v B AN FELBEL L — 2, DU T el L LA ) 75 2R FELAY
LT BETR/ A FE IR 5 BB RS B R A AR (TR BE RS (/T 0.25 3t ) o i AIE ok b BUOR 2 e K
FLYR L K = (19 = & 100pF %2 0.1uF , COG I NPO B! AR HL AR 4 o 100 B v W DR AE JBOK 253 38 2 7 58 JUA
Ve ] PAY B TROR A FLE 5 IR B 42 AT ARPEL DT AERR PR IR L AN DR i A FL ST T A = B SR 5 1/0
G G FLYRAT A B AT E i TR, DA AT REIR/IN 51 BRI 2508 LA 2 L B (R FURR . B AR IR 2%
xR G LM E . WAWERIESN EAEIECRM ( 2.20F % 6.8uF ) fEBIRAR T A MM LA AL . K
IR L R AR AR B AT B S BOE AL B . AEENRIHLER AR (PCB) [Al— DX N IO 2 A a2 [ L AR LA %
BREEARE SRS A B Ttk OPA8SS MIRMitERE. (K PTrEFEES . RN RE SRS S | J
A SEHUEE B AR AT R o VIZ0AE RS P A SR e s R B 8% o b -4 Y S BAUR SR e N\ 51 RAIRT 27 A2 U i
ONHBURR | DRI 5% g S SR 5 B A Y L BEL B ( G ) ORI RE B AR SR T S RO AL . R A R 2% 4L (1
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9.4.2 HHjHl

Representative schematic

Connect PD to VS+ to enable the
amplifier N\

NC (Pin 2) isolates the IN- and FB

(
- h - | I __
Al
pins thereby redL:glng capacitive o 21 | | L7k :‘
coupling J | Thermal | c
Re Pad | e N/
Place gain and feedback resistors - - : | -
close to pins to minimize stray » :-:.: 3. | L6_8 :n
capacitance <> Re C____ | Rs <
w L 59 ]
Corp 7
Connect the thermal pad to the 4
Ground and power plane exist on negative supply pin
l:l inner layers.
Ground and power plane removed .
l:l from inner layers. Ground fill on Place bypass capacitor
outer layers also removed close to power pins
W
B 9-12. A AR
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Noise Gain = <1 + %) (3)
Hrp

. Zp IR LA .
NS L NGy

AJ DL G 9-14 F FToR ) — L5 5 N R et B 9-13 A FoR AT R o BRI A A S B A 0 A2

1. FER T RESEIT UK 8% SO S N IR AE B 7 I ke =2 F PH 28 Rigo- 1% Rigo MIME , iZMEAT 10Q F120Q 2.
FEL SFL 5% AT 00 ) A 2 FEL BRI TR 2% P 3 L 2 5 PR Y T T IR o

2. W&EREBICHE (Re A CE) ZIEFIRE | HME Rigo AT REFEIL
I/ T APD I Bt W £ 2 8] ) R TR S o

APD 5|8l T A A& AT A DR AT R BEF A, O

Vbias

Vbias
]
( O N\ ( O )
APD \\,';A APD
Package| FEl ' it \g CP—D Package| F_El I i Vg CP—D
[ L] L _ | _ _ | _
CFI R [NCl2) 17 Vs NCl 2 | 17 V&4
I [~ — | Thermal | 7 Close the Ioop close——» - — | Thermal |
g _IN—| 3 Pad e @UT to APD pins INZl 3| Pad e @UT
Trace inductance isolates 1 [ fe Riso 1 | .=
APD capacitance from the IN+l 4 | 5 'vs IN+l 4 | 5 vs]
amplifier noise gain - - - —--- = Place Rsocloseto IN-f= — &~ — — — — — — (A4

. J . J

& 9-13. FEE TIA i [/ K 9-14. Bt TIA A5 )=
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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 ©)
@ )

OPAB855IDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 855
OPAB855IDSGR.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 855
OPA855IDSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 855

OPA855IDSGRG4.B Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 855

OPAB855IDSGT Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 855

OPAB855IDSGT.B Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 855
OPA855YR Active Production DIESALE (Y) | 0 3000 | LARGE T&R Yes Call Tl N/A for Pkg Type -40 to 125

@ 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.

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 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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OTHER QUALIFIED VERSIONS OF OPAB855 :
o Automotive : OPA855-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
OPAB855IDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA855IDSGRG4 WSON DSG 8 3000 180.0 8.4 23 2.3 115 | 40 8.0 Q2
OPA855IDSGT WSON DSG 8 250 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
OPA855YR DIESALE Y 0 3000 180.0 8.4 0.74 | 0.78 | 0.45 | 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
OPA855IDSGR WSON DSG 8 3000 210.0 185.0 35.0
OPA855IDSGRG4 WSON DSG 8 3000 210.0 185.0 35.0
OPA855IDSGT WSON DSG 8 250 210.0 185.0 35.0
OPAB855YR DIESALE Y 0 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224783/A
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
EC .
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

NOTES:

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

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

NOTES: (continued)

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