ROHM Datasheet

SEMICONDUCTOR

AR7 T

BINRENYT—D BFRE
Rail-to-Rail A BFE CMOS ARF7 > J

TLR3728GUL
= HEERHE
AWML, Rail-to-Rail AHZD CMOS X7 > T %, 1 B ANFTEY FEE: 550 pV (Max)
Fy 22 EBERLIz. BIMNERYvT—DCDFE/ DY B X)L—L—F: 10 V/us (Typ)
w9 IC TY, BAAF 7Y FEE. 5RIL—L— Lk, B ASBEHESEERE
B/ 4R, ABEANNATRAERBEDHRERE D10, f=1kHz: 12 nVAHz (Typ)
Ny T ERE#ER O YT U TRRICELTWET, B EHEAANETEE: Vss ~ Vbp
EBIZ, 1nF OHEATEN DN THHEIR LAV ERERRK B ANNATRER: 0.5 pA (Typ)
EE-oTHY., HAREIZKIRREZERICET Y FEE B EEEREEER
HTAET, BER 25V ~ 55V
mEE: £125V ~ 275V
BE B HEREREE: 440 °C ~ +125°C
B BBy —2 WLCSP
B BEANBEHEEETEE nNyir—o W (Typ) x D (Typ) x H (Max)
B Rail-to-Rail A5 VCSP50L1 (9Pin) 1.50 mm x 1.50 mm x 0.55 mm
B vy METD R
A&
B /Ny T ERENHERR
m ERwHToT
B ADC BB[EEK, /Ny T 7
B Ji S A4 — FiEER
m RiEEUYTUTS
B XT— T+, loT ¥EGE
BEX7T)r— 3 VA
Rr = 10 kQ
AN
Vop = +2.5V
Rin=100 Q
Ry
Vin élvw Vour Vour = _R_VIN
IN

Vss =-2.5V

OGS : LI EIMME LEFBHRERBOR OMBRHRFBEIFILTEYFLA
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P ERER
1Pin Mark
) (\:l () c O
OuUT2 VDD OUT1 +IN2 VSS +IN1
Bl o (O B
-IN2 SDNB -IN1 -IN2 SDNB -IN1
Cl o o AlO O O
+IN2 VSS +IN1 OuUT2 VDD OUT1
1 2 3 1 2 3
Top View Bottom View
I (Mark Side)
b5 3£
mFES ¥ B B
Hh2
Al ouT2 (¥ v 5D U HI-Z)
A2 VDD EEIR
KA1
A3 ouT (T vy RSB HiIZ)
B1 -IN2 REEAT 2
xy REOUAR )
B2 SDNB (Vsone=H: BIER7I 747/ )
Vsone =LorOPEN: ¥ vw F& DY)
B3 -IN1 REEAS 1
C1 +IN2 FEREEAAN 2
C2 VSS BER/JZ9VUF
C3 +IN1 JEREEA S 1
JavsIHE
vop [ ] ’ |
Iref
AMP D ouT

vss | ]

(Note) & CHIXEL#RTT,

£70v Y BFERHA

1. AMP:

Rail-to-Rail # 4 7OEREEZEBA NN ET, ABREAEBZEZHA-EATILRSA 2 TFRT7oFTTAvY,

2. lref:

FRTOTHEET H-DITRBELGEEBREHRIETHTOV Y,
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R RKRER

' H =1 E O Baf
EREE (Voo - Vss) Vs 7.0 \Y,
ANEHFEE (+IN, -IN, SDNB) Vi (Vss-0.3) ~ (Vss+ 7.0) Y,
ANEHFEF (+IN, -IN, SDNB) I +10 mA
ReEALEE Tjmax 150 °C
REREHHH Tstg -55 ~ +150 °C

EEL:

MMEERVEMEREEEL EORTRREREBAIBE, SEFELFBIRCELIAEENHYET, F-. Ya—FE—FILIBFA—ToE
— R & BEREZRETEF A, BABRKEREBZ DL S URKRE— FAEESIDEE. Ea—XREMBNLGREFREBL T
175 &5 CREBELLET,

REEAMEEEZBRADLIACHEAESINET L. FYTRELRICKY. ICARXOMBELEBLLIEZLITOUNYET. REESHEEZE
ABBERERY A XEXRELT D, RAARBEEABEZAE< TS, RBREFEATIHE, REEABEEZBALTVL SBERICTREB S

EE2:

L
mﬁ*ﬁmate 1)
. K4 (Typ) .
ER Haa=3 4 BEIRN0ED By
VCSP50L1
x93 v —RAERERMBIER B.a 228.8 °C/W
S ar—n\yr—Y EEBIDEEEEE/NS A — 4 Note 2) Yyt 4.0 °CIW
(Note 1) JESD51-2A(Still-Air) | #HiL.,
(Note2) x> oavhiniyhr—2 (E—ILRED) LEPLDETORFHE/ S A—4,
(Note 3) JESD51-9 [Z#4ih L - 4R % £ F,
B AR H x4t ATk
42 FR-4 | 1145 mm x 101.5 mm x 1.6 mmt
188 (km) A 2EB. 3B (WE) fRHE 4B (Em) thE
tREF2—2 R SRAE/NR— tHAEE ET—> thHEE
EESURNRNE—Y ’ .
S EEE T L AR 70 um | 99.5 mmO (EEAF) 35um | 99.5 mmO (EEAH) 70 ym

HERBIEEHE
B H k=1 =/ b =R Bifsr
BHER 2.5 5.0 55
TBIREE (Vop - Vss) Vs \Y;
mER +1.25 +2.50 +2.75
BERE Topr -40 +25 +125 °C
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ESHEYE (FICIEEDLWEY Vs=5V,Vss=0V, Viem=2.5V, RL =10 kQ to Vicw, Vsone = Vop, Ta = 25 °C)

HIEE
EHH s By &
&=/ ZAE =K
- 0.01 150 No load, #ExHEZRE
AAA 7€y FERE V \Y -
= |o i ) 550 g No load, #fxH{EZREE,
Ta=-40°C ~ +125°C
ANA 7ty pEE . No load,
BERYT R AVio/AT -5.0 +0.7 +5.0 uv/eC Ta = -40 °C ~ +125 °C
ANhFA 7€y FER lio - 0 - pA fExERE
AANATRER s - 0.5 - pA HExHEREE
R A DB EEFH VicMRr 0 - 5 \Y; Vss ~ Vop
- 1.7 2.6 No load, G=0dB
BB E R I mA/ch
b o ] ] ve No load, G = 0 dB,
’ Ta=-40°C ~ +125°C
Von = Vob - Vour
- 20 100 IL=1mA
Hi A EE High Von mV [ Von = Voo - Vout
- - 150 IL=1mA
Ta=-40°C ~ +125°C
- 15 100 IL=1mA
HAEE Low VoL mV
] ] 150 IL=1mA
Ta=-40°C ~ +125°C
. Vout = Vss
Ny == 12= (Note 1) _ - )
HhY—RER loH 50 mA T
. s Vout = Vbp
S, == 12= (Note 1) - - —
BhIUOER loL 50 mA swatiERe
95 115 - -
AiRIBEER®F Av dB
75 - - Ta=-40°C ~ +125°C
S FEIEE GBW - 7 - MHz | G=40dB, CL=25pF
RIFER#D 0 - 65 - deg G =40dB, CL=25pF
RIBESREL CMRR 65 100 - dB -
BREEREL PSRR 65 100 - dB -
- 10 - CL= 100 pF
Z)—L—k SR Vs
5 ] ] CL= 100 pF,
Ta=-40°C ~ +125°C
ANBEHEEETE Vn - 12 - nVAHz | f=1kHz
2ERKEE + #F THD+N - 0.001 - % Vout =4 Vp-p, f=1kHz
FyoRtEIL— 3y cs - 100 - dB ANBE

(Note 1) BRIRIE T TIX IC DHFFREEEEL. HABRMEEREL TEE,
HAOinFEERMICERTDE. RRICKDICHBOERELED-OHNERESHDT HHENHYET.
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ESMEE — #H&E

(HFICHEEDLELEY Vs=5V,Vss =0V, Vicu =2.5V, RL =10 kQ to Vicm, Vsons = Voo, Ta = 25 °C)

(Note 1) SDNB i FhiRIEHEDIBE.

IEH Ek=2 ik By &
=/ ks PN
Txy b URRBEIRER Iob_sp - 0.1 1.5 MA | Vspne = Vss
SDNB A AEifR High IsonB_H - 50 100 MA | Vsone = Vop
SDNB A A ER Low IspNB_L - 0 - MA | Vsone = Vss
2 — A UE5E ton - 9 - us | -
2 — A JH5fE torF - 0.8 - pus | -
A 71 High & ENote H(Note 2) \ 25 - 5.0 Voo -
AF1 Low FEENote H(Note 3) \ 0.0 . 0.7 vVoo|-

P& IC NEBEERICKY VSS BRIZTLFV VSN TWSEHI vy FEIUREBIZEYET,
(Note 2)IC HE)EIRAE L %2 D SDNB ANEE,
(Note 3)IC A v v b H L iKKEL 7% SDNB ANEE,
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BT —4
(BET—%)Vss=0V

3.0 3.0

2.5 2.5
= Ta|=+125°C =)
§ 2.0 / §2.0 Vs=50V V=55V
E / E \
8 / 8
= 15 / g 15 s, 25V
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Figure 1. BIRRER vs BREE Figure 2. BIRRER vs AE
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Figure 3. HAEE Highvs BREE Figure 4. HAEE High vs BE
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T4

— &
(BET—%)Vss=0V
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g 16
(O]
=] Ta = +259C
= 12
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3 8
=}
(@)
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Supply Voltage: Vg [V]
Figure 5. HHAEIE Lowvs BIRERE
(IL= 1 mA)
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Output Voltage: Vo [V]

Figure 7. HAYV—XEi vs HAEE

(Vs=5V)

Output Voltage Low: Vg [mV]

Output Sink Current: 15, [MA]

(Note) LROT—HRIFRERMLEH L TLOREETHY . RIT2IOTIEHY EFEA,
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Figure 6. HHAAEE Low vs [BE
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Ta=-40 °C

+25°C

/
o
|

/ Ta=+125C

0 1 2 3 4 5 6
Output Voltage: Vot [V]
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(Vs =5V)
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BiETF—4 — HKiF
(BET—%)Vss=0V
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Common-mode Input Voltage: V oy [V] Supply Voltage: Vg [V]
Figure 11. AAA 7ty +FEE vs BHAHERE Figure 12. XIRIBEEFIE vs EBREE
(Vs=5V) (R. = 10 kQ)
(Note) LEBDT—RIERERMNLGY U TILOBEETHY . RIETHELDOTEHHY FEA.
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BHET—42 — &iE

(BET—4
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T4

— ®E

(BET—%)Vss=0V
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N
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Ambient Temperature: Ta [°C] Frequency: f [Hz]
Figure 17. AH/\( 7 A B vs ;BE Figure 18. ANMBEHEEEZE vs FIRE
(Vs=5V) (Vs=5V)
Fall
£) 20 Fall — 20 \
9p] /
g 15 5 15
T h
24 L
3 &
7y =
10 \ B
\ ® 10 T
Rise Rise
5 5
2 3 4 5 50 25 0 25 50 75 100 125 150

Supply Voltage: V¢ [V]

Figure 19. XJL—L—k vs BRERE

Ambient Temperature: Ta [°C]

Figure 20. XJL—L— k vs BE
(Vs=5V)

(Note) LRDT—HIEFRBMWAEY L TILOAEETHY. RIAETHLOTREHYELA,
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BiETF—4 — H&iF
(BET—%)Vss=0V

12 90
— 11 80
N
I
= 10 70
: .
o ’ ~ 3, 60 \
© N @ N
3 ~ Vs=p5V = \
g 7 ~_ Vs=/5.5V 2 10
= ‘X P \
5 < ®
s 6 = @ 30
2 _ z AN
g 5 Vs =5.0V 20
< \
8 4 10 ~N
3 0
-50 -25 0 25 50 75 100 125 150 10 100 1000
Ambient Temperature: Ta [°C] Load Capacitance: C, [pF]
Figure 21. FIFHIHEHE vs BE Figure 22. iR vs BFBE
(Vs=5V,RF=10kQ, G =40 dB)
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Phase
\ /Gain
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c 00 \ ﬁ < 00 \  Phase i
3 90 @ & P %0 =
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2 Gain @
3 45 5 45
O 20 \ 20 \ \
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Frequency: f [Hz] Frequency: f [Hz]
Figure 23. 2 O—X FIL—T45 A > - 48 vs B Figure 24. A—TF 2 I—T5 1 > - {118 vs BEH
(Vs=5V) (Vs=5V)

(Note) LROT—HRIFRERMLEH L TLOREETHY . RIT2IOTIEHY EFEA,
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BiET—4 B
(BET—%)Vss=0V

w
o

N
a1

N
o

[EnY
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G=-1|

[EEY
o

)]

Voltage [2 V/div]

o

Closed Loop Gain: G [dB]

-10

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

Frequency: f [Hz]

Figure 25. 2 O—X FIL—TF5 1 > vs BEH
(Vs =5V)

20
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16
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o
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=
N

o
0

Turn On Time: tgy [US]
Turn Off Time: togg [US]

o
i

0.0

50 -25 O 25 50 75 100 125 150

Ambient Temperature: Ta [°C]

Figure 27. & —> 7 B vs BE
(Vs=5V)

(Note) LREDT—RIZRRMAY L TILOAEBETHY . RIETIIOTREHY EEA,

Input

Output

Time [1 ps/div]

Figure 26. BEIG%
(Vs=5V, G=0dB, RL= 10 kQ, CL= 100 pF)

50 -25 O 25 50 75 100 125 150

Ambient Temparature: Ta [°C]

Figure 28. #—> 7 JBEfH vs iBE
(Vs =5V)
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BHET—42 — HiF
(BET—%)Vss=0V
1.0 3.0 -
0.9 _Vg=55V
0.8 2.5
< N \v =50V
§_ 0.7 > s=b5.
a 52.0
206 / D
= o V=25V l T
% 0.5 / § 1.5 S ’ |
S 04 3
3] / -
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03 210
° =}
kel (@]
- e
& / 0.5
0.1 /
0-0 0.0
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Ambient Temperature: Ta [°C]

Figure 29. ¥ v v b4 UEEERER vs BE
(Vs =5V)

5.0

4.0

3.0

Supply Current: lpp [MA]
N
o
_>

0.0

SDNB Voltage: Vgpg [V]

Figure 31. EIRREH vs SDNB EE
(Vs=5V,Vicm=25V,G=0dB)

(Note) LREDT—RIZRRIAY L TILOAEBETHY . RIATSIOTREHY EEA,

SDNB Voltage: Vgpns [V]

Figure 30. tH1%EE vs SDNB EE
(Viem = Vs/2, G=0dB)
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b5 FA B R 51

ORILT—Po+07

S
T
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—O Vour
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Vss

Figure 32. RILT— T+ AJEIEK

O RERtZ MR B
Re
NN
Rin
VINO ANV

Figure 33. RERiEiEEIEE

O ¥k R ERiBE [ %
Rin Re
JT AN AN
Vob
= P
——O Vour
vno—+
7
Vss

Figure 34. 3R ExHEIE R BE

ANBEEZZEDFEFEFHALET,
FRT7TOBANER., BEHAEROE-ORE LT
HABEZHERTEEY,
HABERFRRXEBYET,

Vour = Vin

RERIBIEEIRISIANEEZ Rn & Re TRESEEFIRF
THEIEL. MEREGLE-EEZHALET,

HABERFRKXELY FT,
F
Vour = —5—Vin
Riy

ABNERIE RN ERY FT,

FFREIBERIRRIIANEEZEZ RN & RFTRED
BEFGTHEIELEEEZHALES,
FAEEANEBELRLTY,

HABEFRRKXELY FT,
Rp

Vour = (1 + R_) Vin
IN

AFERBIART O TOANEIREL D=0,
BANERERRETEET,
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At &l = BEE
ImFES i F R i F & EA RBh 5 4 [B] 28 (]

A1 ouT?2 L

A3 OUT1 96T @

B1 -IN2

B3 -IN1 s

c1 +IN2 ADTEF

C3 +IN1 _‘ I:

B2 SDNB Sy REYUANGT (B2)

100 kQ (Typ)
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ERLEDOIE

1 EROBESKISOLNT
BRI Y S OBEMITEY LS| AHET ZBALHY FT. BEGREREMDE LTHBISERE LS| OBRHT
BS54 — FEANB L EDHEFML T EEL,

2. BRZAITDNT
ERAE—VOFREICEVTIE, BRI VOERRIE. B VE—FURITHEDESITLTLIEZEWN, ¥59V K3
AVIZONTEH, EHRONRE—VEHEERL TS, 2, LSIOTRTOERFFICOVTER-Y IV
FigFRICa TovERATRELEBIC,. EROVT U ERADOEE, BETEEETHAEISIILLEFERAT S
AVTUHOREBEICEELRV I LETACHEDS A, EHERELTLIEEL,

3. IS5 FRERIZTDNT
TS50 FInFOERMIEIVLHESEMERREBIZCEVNTEH, RIEBHRICHESLSICLTLESL, FLERICEBERE®
SO, 500 FIHFUNDTRTOHENRT SO FUTOERIZHESHWLNESICLTLEEL,
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