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LTC2058

BB FESH

=0 =
IME S R IME S
z s
s a
S = .
£ £ g
& Q =
5 - =
= = &2
w
>
S
5 500ns/DIV 2056646 500ns/DIV 2058 G47
Vg = 2.5V Ve = +15V
g=t
Xu\n = 1150mV Vi = £50mV 0
V= Ay = +1 -
CL= 200pF CL= 200pF 10n 100n 1p  10p 100y

Croap (F)

2058 G48

fitH SREXERPH S CLOAD #o
IMEESRHEFHRBBIRR TR FR KIESEIBRET

1 1k A
LRI Vs -2251.415V
Rl sH
| H m— 0S* ouT
< e e 100 .
= f===ee 08¢ Rg=50 _ /'Z X /BV
5] || —-— 0s™Rg=50 <} Vout
é \ &£ 0.5mV/DIV
% I 10
' I il N 0ps/DIY
. — 0,
L TS , LTI == <50 ovenstioor [
10p 100p 1n  10n 100n 1p 10y 100p 100p  1n 10n 100n  1u 10p  100p
Croab (F) Croap (F)
2058 G49 2058 G50
KIESEIRT KESEIRT KESEIRT
\ Vg = £15V
| Vour WITH Re 210k
| AVERAGING
Vout
v ’/i
0.5mV/([))l|JJ ) 0.5m\>//%LIJ\; Vourt- :
Vs ;\11_5_\/1 0.5mV/DIV \
R = 10kQ CF=V2_2pF Re = 10KQ2 Cp = 47pF ov
10ps/DIV 2058 G52 10ps/DIV 2058 G54

10“S/D|V 2058 G53
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LTC2058
REEESH

KIESEIBRTET KIESEIRET B
-80
Vour Vg = +15V
/ -90 | Vout =3.5 VRms i
VN VinA A Ay = +1
8V/DIV 8V/DIV Vg = £15V ~100
Ay =-1 o {
/ Re= 10kQ Cp=47pF =-mo r
VoutH Vout WITH = _120 L/ "
0.5mV/DIV AVERAGING @ K Th
Ve = +15V Vour | S _430 Pail 4/
SA\,—= i 0.5mV/DIV N 5 H = F =T T
Re = 10kQ2 Cp= 22pF o ~140 / at
10ps/DIV 2056 655 10ps/DIV 2058 656 150 grL AL = 100k 1
——=- R =1kQ
-160
10 100 1K 10k 100k
FREQUENCY (Hz)
2058 G57
EMIRRIN+ 5§ xR T RS L of i puk s 273 )
140 —
XS 3 Vin Vin
=+1 |
120 1 e ogem 50mV/D|V,_\ 250mV/DIV,_\
Vom= Vs/2
100
= ] i
= /
o 80 A
o » Vout -
: A i L
V= ="
60 7~ RF = 10k RF = 10k
/,,———’ Cy = 100pF Ci =100pF
40 5ps/DIV 2058 G59 2us/DIV 2058 G60
EMIRR = 20log(Vin,peak/VouTpc)
20 INEENE 1 Ll L L1l 1 Il
10M 100M 16 4G
FREQUENCY (Hz)
2058 G58
WMARXRERSRMALEBE
W RE W RE P
30
— Vg=5V
Vi i | === V=30V
50mV/DIV _1 250mV/DIV _J 25 f
Vg =+2.5V Vg=+15V / 1
Ay =-100 Ay=-100 20 [
RF = 10kQ R = 10kQ _ |
C = 100pF CL = 100pF = [
Vour Vour ER
1V/DIV v B \ ll
] i 10
L I
5PS/D|V 2058 G61 2|JS/D|V 2058 G62 5 ~ —— 1]
0

0 5 10 15 20 25 30
Vem (V)
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LTC2058

5|1 ThHE

S8E
OUTA (SIH 1) : &K% A fa

-INA (S[H) 2) . HORE A KA.
+INA (518 3) . BoOka: A FIHEA

V- (51 4) . faHLE,

+INB (S|l 5) : K% B FAHEA .
-INB (SIRl 6) . Jjkeas B RRAHKIA .

OUTB (SIRl 7) . ks B fa
V* (S 8) : IEHE,
HEER (51 9) . LauEHS VvV,

MSE12

sD (SI 1) .« SCwisshls M,

V- (SIR 2) : faRE,

OUTA (SIkN 3) : Hokes A fth.

GUARD (SIkl 4) : RI93h, FTEAERES,
(ZW “BAER" )

-INA (S[HD 5) : K& A RIEHA,
+INA (5B 6) . Bk A FHHEIA.
+INB (S 7) : j&k% B FHHEMA
-INB (SIk] 8) . jokds B RAHHA

GUARD/NC (51kl 9) : fR973F, TEMIRER.
(ZW “BAER" )

OUTB (5|8l 10) : jK7% B %

v (51 11) . IERIE,

SDCOM (IR 12) . SDHYIEUEHIE,
RERE (1M 13) . LHEEs Vv,
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LTC2058
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1
250Q
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ouT
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LTC2058

RHER
N\ IR

LTC2058 Z 2 {4 I Fa g i Ok 2% il ik Ff B i
T TR o g e A7 22 381 B v P A O8RS IRLAIE K R
i Uf Mg, fEARGEYT R E RS , teid
T2 7 M T D 0 3R 1) 2 O 3 B LA a3 ik
LTC2058 Fi JFH HaL 8% 3 & % 550 Oh 15 $00 ) 21) oz
I F 2o 7K F- . 100kHz If iy i 189 25 3
& FE 7T LUV raso

LTC2058 HyHLJEME AP 1 Proan, RS
FHARKRE S, EBE CWMARIN T 5o
DU DT i as DAS B S

100

T T T T T T
Vg = £2.5\..£15V [
Ay=+1 i

INPUT-REFERRED
VOLTAGE NOISE DENSITY (nV/A/Hz)
]

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

1. AR EREL

IR

P S R SRR UMk A IO NG SR 9 )
& S g R IROR— k. Pk, A% R

N P PR I8 55 O 2 A\ i LB LR O R ELAE A

LTC2058 WYLk mitinlE 2 pron, Feikh
SREREEA Uf TR, WP RO —
e FES VR T AL A 5 0 PR P 5
WEGAE RN RERR Wi,

VR, HRIREEA A% T Vaq, ANHz. Ut
22 PR TR 5 5 v 5 L B i — A
R, (TS B JE R AT i 8
MERTRR, TS0 RS HLEIA & Bk

L

10

INPUT-REFERRED
CURRENT NOISE DENSITY (pA/VHz)

— Cexr = 0pF
— Cexr =22pF

0.1 1 10

0.1

zzzzzzz

= TEST CIRCUIT

T

— 51

2. MABRREE

WA mE R

LTC2058 % A fh & FEL It PR AN UK AS TRl Y
AT, B HCE TR AR ATEA . TR
TEbEIR T S s, ok BT H A # HL TR
EAFEARANREEE A, XA RSN
EEBNPEALSERmE 3 i,

100

1 TYPICAL UNIT qF
Vg = +15V = I —— —
w=V  [E]Z
10 =E 3 5
=T o 4
o I
_ £ 2
< [}
z =42 ',./
J
i
25°C MAX Ig SPEC
0.1 -
0.01

T50 25 0 25 50 75 100 125 160
TEMPERATURE (°C)

2056 F03

3. MARERRSEENXR

Rev 0

T MELI5E, &R www.analog.com/cn 1 5


https://www.analog.com/cn/index.html

LTC2058

RAER

2 A D PR 3RE R R0 S0 S B Al s i R 22
Bge T IEBHBLAI P BT . X F R AR K h 44 i
AR A DB LR, DRBEHTOD B 53 D DB Dk FRL A 55
BRI, B 4 B TR & B A
R IR EMA R E R E (il e ER %
PRt , FHERVIBRHRIE) , ERIEKBAEN
PR, R, BEERANM, ACEIIR 220
Do WIS (Crxr) WEFEICH AR
iR, i 2 PR,

oy N\ FRLAE B 55— AN DR 08D FL T EE AN R RS
FT AR R R A — AT P R &
AR R SCR 5, fERHIE, XSRS
FI Akl (LS B i 4 3 A0 5C R L I ]
PR HHEL) o et/ bk e 5 O P DU B AR
B LA EL AR I, B A B R AR WA A
WOk, TR TEIRYL, XPTRES R
100kHz 7 i 5 =5 A By tH W0 opo] WL, X PP
A “EEEhBGE” . Bk R R EE R,
PP RERR At 0 B FL P AN DR B DL, U752
LT e ELPE R, DR BEH 35 1) P 2
(ERAZ BT, AT B3 AE i A\ R TR A A P W
/N R N ORE D 55— P ik R AR IB HOR
o i PR AT 9

200

Vg = +15V
150 \
z
=
o
g
= 100
2
[
m \
50 —
0
0 50 100 150 200
Cext (pF)
™ —O
= TEST CIRCUIT
I

4. RAREERRSHARTHXER

K B WS R B TE R RIS BERE ], B 1) A
o Bk, FEPHE A bR P BC BB A 2 i
R TN HL I 5 | B A\ et 8 P 3 %o 2 TR P S Y

AN

=T 50°C I, ESD R A% B L I T 4h
EemARERR, HHEERET&mksSE
AR, SIEABEANE, P AR
WA AR, Bl JEAR S R R R 2R ]
D3 2ok DT e 3 i i A BT DL B TR BELDOR v . 1
R, G 2RR H U5 BHHT T B He A 1 bk U L I
W, KT 50°C Bf, Mmjdi AR5
2 x R WRIAHEIRZE, R I, = 100pA H
R =10k, WREH 2uV,

e RN

AT FERAR S bRk B, 262075 T AR L
BL ., AEATAS R] 4 8 B E R A 2 T AR L &,
FEE—AMR/NTR SRR R, X AR BAR
M FE DL E RO, FA R Bl 8 nl fE 2 (K TR 7% FL g% o
T EIREN,

A, TR, dRRA . . ABHAE
FHAER AT RE ™ A A = R AP B3 . AR v
£ & AL = ARRE ™ A 200nV/°C IR )
e, K¢ LTC2058 s RIEBHEM 8 . Kl 5
M 6 WoR 1 aX 22 i s i n] 6 i EE R Hox i
JE M BURE
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LTC2058

a6 ML I RS IR JE R /D, 20 T P
o 26 e TR IERE . 55 460 D HOK B8 0 A 1S
2 y4 SIS R, T A G 0 i £
g 20 % WHE, JPCRIARR A IR AT,
E i / BLEERE ER IS AR IO T SO,
. 1 / B b O T 2, G B A MO % A B
S pa i RUAAG B DCRL. R A
Sowo |/ FE5 LN HEAULAS A DG T 5 1 45 2 O
0200 |/ AL S A, AL TR G R

5w w0 RIUEF 7 1k e 2 e AP e T

o S P NG L

5. RETREFHFRRALFE £ RB I Bl 7 XHEREARM T —A B4,
g e — e
2 SLOPE = 1.5pV/°C . o . .
: BELOW 251 HE N 5 BELL 135599 24 0 0 oL AR 2 5 W AU
S | eeesuamnr T nA {5 MR L A IR B 4
go///ﬂ//wmmm 2 55 B AR L I I O O 2
= P ——s BORE, R 3 40 5 1 LA 5 R B A L A
g PELON 250 B, AEWIEIF B D, TRET W R iR )2
> AR AL B 3912
P 0 w0 s w0 s

SOLDER-COPPER JUNCTION DIFFERENTIAL TEMPERATURE
SOURCE: NEW ELECTRONICS 02-06-77

2058 FO&

6. {FF-sRFRE RS

1 - """~~~ - TT T T T #1
HEAT SOURCE/ N . RELAY |
POWERDISSIPATOR N ! v — '
NERNER I THERMAL SRS |
s\ Y\ THERMAL | SHe |
NN L1l GRADIENT -y LTC2058 L RS ,

i e e S I i iy ‘————‘VV\I—_I
VA 4N — !
VA / =
A — ,
/ / |

‘ /

7 1
NC |

—d
2057 FO7

* CUT SLOTS IN PCB FOR THERMAL ISOLATION.

**INTRODUCE DUMMY JUNCTIONS AND COMPONENTS TO OFFSET UNAVOIDABLE JUNCTIONS OR CANCEL THERMAL EMFs.

T ALIGN INPUTS SYMMETRICALLY WITH RESPECT TO THERMAL GRADIENTS.

¥ INTRODUGE DUMMY TRAGES AND COMPONENTS FOR SYMMETRICAL THERMAL HEAT SINKING.

§ LOADS AND FEEDBACK CAN DISSIPATE POWER AND GENERATE THERMAL GRADIENTS. BE AWARE OF THEIR THERMAL EFFECTS.
# COVER CIRCUIT TO PREVENT AIR CURRENTS FROM CREATING THERMAL GRADIENTS.

7. EABEBSEARER/NMIRR

Rev 0

T WMEZEE, Wil www.analog.com/cn 1 7


https://www.analog.com/cn/index.html

LTC2058

Eﬁ%:@\

F—A AR R AR B2 A ALY B 37 34 T RIMHECE, RIPPPGEZD A (-IN)
B AR, AT DL R BR E 3 s /D Fi 5% A s P RIHRAL, AREZEARE R, RGP
Mo PRI IE R BUEDT w, X T RH JE B, EIRI S BR  P O mT REFR T BRI A
BCE, RIPMPIERIIERMA (+IN) RIHRAL, ARIE#AR RG], S ILE 8a Al 8b,

\ LEAKAGE CURRENT
GUARD RING

SENSOR
(NO SOLDER MASK
OVER GUARD RING)

ALL RESISTORS 0603

* MINIMIZE SPACING TO MAXIMIZE THE CLEARANCE BETWEEN
THE EXPOSED GUARD RING AND THE EXPOSED PAD

* %
VErRoR = ILeak RG; RG << Zsensor

§ NO LEAKAGE CURRENT, Vi = Vgro

Re
Rg
Veins = 1At | 12Lmc2058 — vV,
ISENSOR | ouT
ol o=
[ <>
SR | ALTERNATIVE GUARD RING
GUARD RING v DRIVE CIRCUIT IF Rg MUST
ZSENSOR ALTERNATIVE BE HIGH IMPEDANCE.
GUARD RING oo
HIGH-Z SENSOR DRIVE Rg | PRe_RE
T LEAKAGE CURRENT

2058 F08a

8a. HRERIFHMEBEBXBOFHETRG (FiRAEE A)
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LTC2058

Em%l%\

HIGH- Z R¢

N

HIGH- Z

SENSOR \

LEAKAGE CURRENT

GUARD RING

= (NO SOLDER MASK
LW IMPEDANCE OVER GUARD RING)
NODE ABSORBS
LIODE ABSORES ALL RESISTORS 0603
(GROUND) § NO LEAKAGE CURRENT, V_jy = Varo
*MINIMIZE SPACING TO MAXIMIZE THE CLEARANCE BETWEEN
THE EXPOSED GUARD RING AND THE EXPOSED PAD.
VBiAS GUARDRING  Rf
| p— 1T AAA
| 1 VVYV

HIGH-Z SENSOR |

ISENSOR \
. —
[N ... —

LEAKAGE *»_i
ZSENSOR CURRENT -E‘—

LEAKAGE CURRENT IS ABSORBED BY GROUND INSTEAD OF
CAUSING A MEASUREMENT ERROR. 2058 Fo8b

8b. HRERIFIRREBXBHHERG (FIRAEE A)
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LTC2058

RAER

XTI R R, LTC2058 2k MSE12 &
B, FLRRRRED 5 RHES X R DI SE R A R
Al S ARSI MBS A NERERE, TiF
(U3 7RI ST BUREA NE(iE2 N

Th¥E

LTC2058 REfEAE 36V IR T TAE, KkpiiE
BRI DFE, [ E T I3 & ik,
AL R B 0, Ak B B R IR E BT
W S, SR RS e A R P - &5 T A 788 1ok B 2 1Y
FRAE, M TSR, BRi% g PCB &)@
1 B s . LTC2058 R Ak i 3 i 7Y
S8E Fil MSE12 3% X sbdfdk B A b brifE ™ d
FALH AP, AR EEEORA IR, i
F R L s 3] PCB |, i FHAE
B2 V., NFESRESESERER V., A
T EA RO, SRR B R T RE £ HiE
B PCB &8, FrA E s B AT DAL “5]
FHIECE” 5],

B S i 0% RIP

AN IR 2o 250 A KU AR, B S R A R A
5N SR S )t Lz Ab, U R A L TR A e
L 40V B}, LTC2058 Hy#w AH ESD k¥ W
R (S0 R 55) o KEARE R
FHAR R FE e, PR A S Sh 2 s L T &
SIEEAREMNF AR, 2RI ED) kR4
. LR —AN RS Z R R 5 R s, DLFF
HC P PR R PR A AE 2 X B RBUE LA T, BRI AR
TSR AT REYE . XIE AR 9 P,

loVERLOAD
-

Rin
1k
Vin

v
E v
Ry LIMITS lgyerLoap TO <10mA

FOR V| < 10V OUTSIDE OF THE SUPPLY RAILS.

sssssss

9. {3 A & PEL PR %R N\ BB I7E

BIR i HEL BELA IO 5 1) 2 55 A\ it B8 P DA EL 1
T PRI R R RR B, fem 2k BUAR
BHAN 2 3 R M e 7= ks BE . A& 10 Al
11 (WER ESD ARERY -V $3iE) HBhwhE
HUBHLAY & 24 fEL.

MBS, FHE 12 Fros R g e
b1 ) 7 o = Al [ O R S S ) S
% (Nexperia BAV199) SRARPEm A, R2 Prim
AN T ARAS, Wm R1DIBREIEEA R
FIHIR, fEiZHsgHd, R1 ATUMR/DN, BRI
TNEy R B 2 B MR R P B BRI
FEWNER ESD A% % i i FL I S 3 (i B
TR SR N, R RS R T I A D B
HERHPHFTREXT RS A 5 (U “Hu Rl 7
W BN RE R .

10 N —

g | — 125°C /é
-== 25°% Ve
6 [ —— —0°C ,,/ 7
¢
= 4 4
£ V7
= 92 4
= 4
g o 7
S Wi
5 >
s 4 74
= 4
Ny
6 V4
217

5 4 3 -2-10 1 2 3 4 5
DIFFERENTIAL INPUT VOLTAGE (V)

10. ZFWARESHERHXR
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LTC2058

RAER

20

FORWARD BIASING |
15 [ESD PROTECTION DIODE N
BETWEEN INPUT AND V* ; .

’ 11t

T

E

= /
=

£ ﬁ-//4<

§ FORWARD BIASING \
2 =5 [ESD PROTECTION DIODE

=

BETWEEN INPUT AND V™
t

,P(/

— 125°C

~15 | —— 25°C ——y
— Zoc \| G
L 1 \

0 02 04 06 08 1

INPUT VOLTAGE BEYOND SUPPLY (V)

2058 F11

—

11.ESD fRF—HEERBESBHRAIHIRR

r

D1B

¥ LTC2058

Vin
D1A

BAS199 |
v
2058 F12

12. ERIMEBZREBI N RIF BRI

KERI

XM MSE12 B[y LTC2058 H A £ kL)
FERL ISR WTEE K, /£ OFF JARZE T, MiAMHOR
A IR M, AN TROKR FF THAE I M IR R D T
OuA . T3, & Hh XTSI R 8% 35 S B e BEL i
THER, £ OFF ARZIIME, BIAEHOR &4 oA
BB, E A 22 43 AL A0 e Tt H BEL A A
fES Uy TRe SR . T 20 F AL E
HESRER) o tesh, RIEREEKA, 5]
AEM i A DRI AE R 2 HL IR

SR 472 il o B ph 2 2 A (SDCOM)
FIXWIS U (SD) e SE M. % 7 Ik LV IR B T
T35 1) 12 R b S T JCOR 2% B Ve TR R TR A
* 1K 2 REHIZEMN TAREER RS,

1. XHEHI2E

e ESG RKERE
SD= 7%, SDCOM = iF5¢ ON
SD- SDCOM = 2V ON
SD- SDCOM < 0.8V OFF
F 2. XSS TEEESCE
=®/IME RX{E
SD - SDCOM —0.2V 5.2V
SDCOM V- Vo2V
D V- v

WMRARTHEXW TR, sp f1 SDCOM LA
7. NERHLESE 2 A s iR 2B R FEfE ON R,
fE o e A R B h TAERE, B/ sp M
SDCOM Z [ —ANHu %y, DABG 1k s
WAFAE SD A1 SDCOM k4 21 ¥ JE 5L LIS

DB E , S BCRE— A L BHLS S W7 5 1B R B LA FR
il FEL O
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LTC2058

I H

1/ i BG4S T B K 28 R B A T K B3R B Y
10
AMPLIFIER OUTPUT SATURATES
14148 9 | WITH DIODE SHORTED
ISENSE
l OR EQUIVALENT 8
1/2 LTC2058 p— Vour 7
|
A
b ¢ = 6
OPTIONAL o I I I
SHORT £ 9
1k =)
= ) = 4
2058 TAO2a
>10Q ’
F v oo 2 A = e
- 1 === |DEAL TRANSFER 1
FUNCTION
0 10 20 30 40 50 60 70 80 90 100
Vsense (HV)
2058 TAO2b
— S LR RS
4CM CARBON MONOXIDE SENSOR
5V CITY TECHNOLOGY v
70nA/ppm CO TYPICAL
Vout
———
TYPICAL GAIN:
2.5mV/ppm CO
MAX OUTPUT:
5V AT 2000ppmCO
0_| | c2, 10nF |

SPLIT RAIL SUPPLY REQUIRED J177 R3, 35.7k

2058 TAO3

4CM COUNTER ELEGTRODE (CE)
SELF-BIASES BELOW WE POTENTIAL R4
Viwe — Vge = 0.3V TO -0.4 TYPICAL M
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LTC2058

BRIV H

Py

Vi ————

o

HEXPE BB LA ERE
RS
—A—
R2
R1
RS
— \N\—9
R2 ) (E+
R3
4
R1 — Vour
8
R2
R1
RS
— A
R2
2058 TA04
R1
DC TO 10Hz NOISE = 200WVe-p o _ 9”‘&%/"'2 ,in = VN * 1pAAFIZ, Ig < N » 100pA (MAX)

WHERE N IS THE NUMBER OF PARALLELED INPUT AMPLIFIERS.
FOR N =4, DC TO 10Hz NOISE = 100nVp_p, &, = 4.5nVAFZ, i = 2pA/VHZ, I < 100pA (MAX).

Rs SHOULD BE A FEW HUNDRED OHMS TO ISOLATE AMPLIFIER OUTPUTS WITHOUT
CONTRIBUTING SIGNIFICANTLY TO NOISE OR Ig-INDUCED ERROR.

(%H) >> /N FOR OUTPUT AMPLIFIER NOISE TO BE INSIGNIFICANT.

J
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LTC2058
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