ROHM Datasheet

SEMICONDUCTOR

1.0V ~ 5.5V, 1A 1ch DDR-SDRAM [}
A—2x—avRAV=7ER

BD3539FVM BD3539NUX

B= EEHM
BD3539 (. JEDEC ##L0) DDR1-SDRAM. DDR2— B A—IR—T a3 ANEEEH: 1.0V~ 5.5V
SDRAM, DDR3—SDRAM [Z3i5d %, 24— #— B VCC ANERXEH: 2.7V~ 55V
a3y L¥alL—4T%, N-MOSFET #HE LI VY B VDDQ HE#E [T &uEH: 1.0V~ 275V
V=R THRRKIAETHETEZHY=T7TERTT, m HAEE: 1/2xVppa V(Typ)
RED OP-AMP 5k %519 5 2 L TEN-BERE m HAER: 1.0A (Max)
BHEEEHELTLET, AEO N-MOSFET %#EEFENT % m {8 ON iE#n: 0.35Q(Typ)
f=6. N4 7 AHABRIZ. 3.3V (DDR2, DDR3)+ L < m T8 ON i&#u: 0.35Q(Typ)
1% 5.0V (DDR1, DDR2, DDR3) M"#ETY, JEDEC T B X2 UNALEBR: 0.5mA (Typ)
EHON-EEREFRILOIC. M L-EEAD B E{EREEE: -30°C~ +100°C

E 2 (VDDQ)ERII L= 1 — K/Aw o EL(VTTS)%
BoTsY., Bh-HAHEEREE. O—FL¥alL— n"yr—o W(Typ) x D(Typ) x H(Max)

LaVEERBELTWEY, £7-. DDR-SDRAM, #E
Jav brO—SHAOEETREAEV(VREF)ZH ST
WET, ENE =L DIFAE. VITHAIE, Hi-Z&H-T
WEFH., VREF HAIEHEF SN TE Y. DDR-SDRAM
? Self Refresh R 7— MR L TWWET,
BE
B 23—k —Ya ATV TILERERBNVTT) 260 'Xlgg)PS 0.9
B A A TILEERER R
B KA SR EER LRI AR (UVLO)
B BEMRERERANE(TSD)
B Dual Channel %f/i:(DDR1, DDR2, DDR3)
B EAaVTUOVITES Sy arT UV ERATRE
A& VSONO008X2030
DDR 1/2/3-SDRAM RAER 2.00mm x 3.00mm x 0.60mm
EX7 T r—vavARETOVIR | T VoDa I -
C, IC3
| \ele} | vDDQ A VTT_IN
L
VCC
UVLO
Reference
Block VTT
Thermal | TSD
Protection [
Yo x
Enable ? Ov
EN DDQ
o—o-™ L
UVLO l
i GND

OHSEE : YVIAVE/ ULV IERER OMMSRRFFILTEY FEA
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BD3539FVM BD3539NUX Datasheet

nFEERE i FExEA
OFVM TOP VIEW Pin No. Pin % Pin #&E
1 GND 93590 RigF
GND II Q EI VTT 2 Vi'l:s ’r*’fj‘}l’j:\jﬁiﬁuﬁi 1w
—Ix—>a VEERKEF
EN [2] [7]VTT_IN 4 VREF REFEHNIHF
5 VDDQ HEANEEHF
VITS [3] 6] vee 6 veC | BEHT
wrer [i] 5] vona 7 VTT_IN —sx—>avAEEGT
8 VTT —3IRx—YavHAKF
ONUX Pin No. Pin 4 Pin #8E
TOP VIEW 1 VTT_IN A—Ix—2a VABRKT
2 VTT B—3Hx—3 3 VHABTF
VTN ] O Ivee 3 GND 9590 RigF
e —— 4 EN 1 34 TILANFHF
VIT [2 | | 7lvoba 5 VTTS B—3R—2 3 VEERHEF
§ § 6 VREF HEBFHNIHF
GND [3] L [slveer 7 VDDQ | BEANBEHT
EN E 5lvTTS 8 VCC EiRmF
E=E FIN YIRRL—E
(GND S SN TLET)
&7y O EERA
1. vCcC

BD3539 (L. IC OREEHRHERICIHIL LI-ERADEVEZHE >TVWET . CNIE.IC D AMP BEROBENABHTH Y .
BRXERIL4mAmMax) LY ET, EREBEF. 2.7V~55V E#FRALET, VCCOEVIZIX, 1yFBED/AR Y %1+t
T3 &EZEHELET,

vDDQ

VDDQ EviE, HABEEDHEEAAE L TT, IC AEFT 100KQ, 100KQ DIEIRHNENT S - & T, JEDEC TEHLDNT=
DDR-SDRAM O SPEC T#& % Vrer=Vrr = 1/2Vppq ZEHTZF T,

BD3539 I&. VDDQ EXDAR/ A RIEFET IHENHY FF., VREF L VITIZVDDQ ELD 12 DEXEZEZHAT S
26 VDDQ EVICA-Tz/ A4 X% 12 LTHATENETT . ZNTIC REOLDEIEHRICEE LGELVNS WMERETO
RC 74 L3R (220Q, 22uF B EYVEMFITH I ET/ A RXERBLOTENTEET,

VTT_IN
VIT_INIZ, VITEAHBAOERANELTT, VITINIZ[Z1.0~55V ETHOEEEZFERATEETA. ICOAF ViEHIZ&
LERGIR. ABNBEEICLIHRBROELITEETILELNHY FT,
— BB (X,

-DDR3 VTT_IN=1.5V

-DDR2 VTT_IN=1.8V

- DDR1 VTT_IN=25V
ZHEALTLWETD,
VIT.IN AABEEDA VE—F 2V ANEWNE, BIELPV YTV a v OMEBETORRELZY FFT DT,
FELTCESL, VITIUN I2ZEFEERHEEOLLZ NI VT oY 10uF BEZHELETA. ANEROEHE.
HEIRORRA D E—F D RICEKET 510, +HLGHERESBOLET,
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BD3539FVM BD3539NUX

Datasheet

&0y EERA- KE

4. VREF
BD3539 (&, VIT HA &I LI-HEEEFHAE E#H->TEY., A*EYa> B—5, DRAM OEEAHIZFERAL
F9. VREFH AL, EN EVML LARLIZHE>THHALMIF S TE Y. DRAM D Self Refresh 27— R ZxiG L T
WE T, VREF OEFREENIE 26mA(max) T, HABEZRESELHICaAVT UV ERTEIBENHYET ., FEE
EHEDODHE N1 0UF~220F DL S 2wy a0 TUoHEHELET, -2 L. VREF OFERERNDVHVESEIE. oV
TUoHDEEBEHOTENATEET, VREF DEFRA 1mA LITDIBEE. 0.1uF BED+ES I v/ a3V TUHTHEY
—UUE/BIENTEET,
5. VTTS
VITS EVIiE, VIT HADB—RLFaL—LavERETSHEOIC. MILEEVERELTVWET ., VIT HADE
RADERBHIECHEDHE, BRAINS VITS 2R T 5L TH—FLXaL—2 3 VOBEENTEET,
f=12L. High /4 VE—F VD RFFD=H, thDERNF—OMoDEEEZZITHTINVTT, HFEICRC 70042 (i
R=2000. C=1000pF) %£iFAY HHETRE L-BEANTRTY,
6. VTT
VITEVIE. DDRAEY—F—3IR—2 3 HATBD3539[F, vy, Y—RE1.0ADEFRENEH >TLET, H
HEEIXVDDQEYD 12 % S vyF 5 LES, VITHAIK, EN EhSLow LARJL, VCC D UVLO, BEREREEK
MNEMETHLE OFF SFEFT, VITHAEVICIEaVTUHEBRTEELTT W, HAVTUYIE L—TF12D
IHEHEL AR EBOHNERLEEZEBTSEMAHY ET, FESNTHLEEE. RIREFREIT wEELHY
T, LT YO ESRENFMEH)HAE VMBS CFAFAZROHNBEEMAENLET, 100F BEO+
STYAVTFUMERELETH, BE. FHTELYET. +HTHEROL. TRACESL,
7. EN
ENEVIE23VUETNALRLERY ., VITHAHEASNET, ENEVA 08V UTTA—LANJLER Y VIT A Hi-Z
KEEL G YFET, LAL. VCC & VDDQ AEERE L TLWIE, VREF O A IhES,
EN iHF ZEHMIC ON/OFF 3 358 IERABRMN TN S a8 H Y ET, VIT_IN 5S4 >DEE Drop IZEELTT
LY,
Ha R K TE AR
. EHE "
R s BD3539FVM |  BD3539NUX AT
ANEE Vee 7 e v
1 R4 TIANBE Ven 7 Moy v
A—Ipx—L a3V ANER V11N 7 (Note) Vv
VDDQEH#EE T Vbpa 7 Nete D) \Y
i DB brr 1 A
S ZeiE 4 1 Pd1 0.38 (Note 2) 0.24 (Note4) w
e L) Pd2 0.58 (MNote 3) 0.51 (Noted) w
HFREKRS Pd3 - 0.87 Note) w
&) E 8 EE G Topr -30 to +100 °C
R EESE Tstg -55 to +150 °C
EOHEE Tjmax +150 °C

(Note 1) fEL Pd #BA N2 &, 4— FERETZOBRIBMALERTENM. 3 L < (& Duty thAY 10% % FE Z:&EH/ UL AEMIZTH R 5 2RAERK.

(Note 2) Ta 2 25°C MIHE (KB L) 0 ja=322.6°C/W TEEiH,

(Note 3) Ta 2 25°C MIFE(70mm x 70mm x 1.6mm 75 THREMRZER MEMRA L) 0 ja=212.8°C/W TR,

(Note 4) Ta 2 25°C MIHE (MBI L) 0 ja=516.5°C/W TEEiH,

(Note 5) Ta = 25°C MIHZA(70mm x 70mm x 1.6mm H 5 TREBEER. 1 BHIR)0ja=242.7°C/W TEHR,

(Note 6) Ta 2 25°C DIFE(70mm x 70mm x 1.6mm # 5 TAREMBELEE, 4 BEIR. KBHRAEAE 5505mm* (K BIZEBEHEE)) 0 ja=142.5°C/W TR,

AR MERERUVESERESRG EDRMRATREBAIBEIE. SILFLIFTBRICESAEESHY ET, T, Ya—bE—FRLLLFA—ToE
— R L, BBREZEETEFRA, BARKEREBI DL GEBRE—FAIEESADBE. Ea—XGEYMBHLEREMKERELCAETSI LS IR
HBRELLET,
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BD3539FVM BD353

ONUX

Datasheet

HEEBEEM (Ta=25°C)

- E vt 1
HE Hok=1 = - B
=/ =R
ANERE Vee 2.7 55 \Y
—=3x—3 )Aﬁ%& VTT_IN 1.0 55 \Y
VDDQE#£EE Voba 1.0 2.75 Y,
A4 7)[/)\1]%& VEN -0.3 +5.5 Vv
BN
(4#':?5%0)79:[,"3& [’) , Ta=25°C, VCC=3.3V, VEN=3V, VDDQ=1 .5V, VTT_IN=1 .5V)
_ HIEE .
I Hok= = ; = iva &
HH 5 i e Bk B &t
AR N ETR IstBY - 0.5 1.0 mA  |Ven=0V
N T RAEGR lcc - 2 4 mA  |Ven=3V
[f &4 T ILER]
AJBHighZEE VENHIGH 23 - 55 V
)\jJLOW%E',L‘T: VENLOW -0.3 - +0.8 \Y
)\jj %E‘.;ﬁ IEN - 7 10 |JA VEN=3V
[2—=3—> 3 V)
—Ix—13 &R 1/2xVbpa 1/2xVbpa [rr=-1.0A~+1.0A
(DDR3) Virs -15m 1/2xVooa +15m V' lta=0°c~100°C
VCC = 3.3V, VDDQ =1.8V
A—Zx—LaVERE 1/2xVpba 1/2xVppa VTT_IN =1.8V
(DDR2)| T2 3om | V/2Veea | i3om Vo lig=-1.0A~+1.0A
Ta=0°C~100°C
VCC = 5.0V, VDDQ =25V
A—Ipr—L 3 ERE 1/2xVpba 1/2xVppa VTTﬁIN =2.5V
(DDR1) Vi -30m 1/2xVooa +30m Vo r=1.0A~+1.0A
Ta=0°C~100°C
Y —REiR 1+ 1.0 - - A
SUUER I - - -1.0 A
BEEH AV1r - - 30 mV  |lrr=-1.0A~+1.0A
L{AIONE#R Ron_H - 0.35 0.65 Q
TEIONEH Ron L - 0.35 0.65 Q
[EEEEAHER
AAA VE—F LR Zuooa 140 200 260 k|
[EEEEER]
= 1/2xVppa 1/2xVppa [Rer=-25mMA~+25mA
HAERE VRer -15m 1/2xVppa +15m \ Ta=0°C~100°C
[EA 7 ERE B L[5 BR EB]
ALyPa)LFER Vuvio 2.30 2.45 2.60 V. |Vcc: sweep up
EXTUIRERE AVuvio 100 160 220 mV  |Vcc : sweep down
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BD3539FVM BD3539NUX Datasheet
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BD3539FVM BD3539NUX

Datasheet

BHT—%

VTT(50mV/div) -

VREF(50mV/div)

sink

ITT(1A/div)

10psec/Div

Figure 3. DDR3 (-1A — +1A)

. - LI
VREF(50mV/div) -
e
VTT(s0mVidiv) -
sink
Ll e
sour_ce
10psec/D|v

Figure 4. DDR3 (+1A — -1A)
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Figure 5. AhL—4 2R 1 Figure 6. AhS—4 2R 2
www.rohm.co.jp

© 2014 ROHM Co., Ltd. All rights reserved.

TSZ722111 - 1

5+ 001

TSZ02201-0J2J0A900710-1-1

6/18 2015.07.22 Rev.002



BD3539FVM BD3539NUX Datasheet

BRT—% - &K

oo T et L
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T o,
e
vDDQ e — O S P A S 4
VTT_IN : . .
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VTT
" R, i By
Figure 7. A#AL—4 >R 3 Figure 8. EN V7 F XA —
VvDDQ
o [
RS RN N S 4% - B S
Figure 9.VvDDQ V7 kXA —
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BD3539FVM BD3539NUX

Datasheet

7T r— a UtER

1. FHEER
BD3539FVM EEflEMR [EFREK c
1"
Vee [
| GND GND
EN U1
SWH1 ? BD3539FVM jf jf
2 EN
VIT_IN WE 7 g Cr Cs Cipo VTT
O—9o—9—+ VTT_IN VTT *—o o )
1T vDDQ 5| 5 VTS AERERS
Cs C VvDDQ VTTS D—
Co 4 VREF
VCC ;7_— 6 VREF _T_ * e}
O *—o VCC C, % R4
aal L T
BD3539FVM FRliEMR 1Z#ERME
e EFE A—H— EilE 5 EFE A—H— S
U1 - ROHM BD3539FVM C4 - - -
R1 - - - C5 10uF KYOCERA CM21B106MO6A
R4 220Q ROHM MCR032200 C6 - - i
J1 0Q - - c7 10uF KYOCERA CM21B106MO6A
J2 0Q - - c8 - - -
C1 - - - C9 2.2uF KYOCERA CM105B225K06A
C2 1uF KYOCERA CM105B105K06A C10 - - -
c3 1uF KYOCERA CM105B105K06A c11 - - -
BD3539FVM ERfiEtR LA 7 k
WO RY )= Top Layer Bottom Layer
O a O O ggoEsstonz: O
BND 'H[l [l“ BND 2 |l ] errrroressrasre cems——taspman | AT ENEETEETD
Q UIJDIID!‘I +
J1i cii
T | UTT_IN
Tetos o
c2 ci o 88060088
E“D O m [l o 3 gsecesase
g o R oo . 8
O L H yifs VHEF O O §§§§ O
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BD3539FVM BD3539NUX Datasheet

2. LA4T o ka3 —2 4

com
A T w w»
ooo ©00 Q 6 W
goooa e ©00 2 Q € g
000 8 7 B 5
000 00
©00 00
u Q 0o
o
o0
Z - o =
P 5§ 8 Z
YTT s
[ERLA T N2 —240) [Pin BZi&]

VIT INOAAIYTUH Cin[ZTESRY VIT INHBFOEEIZ, VITORAI LT UHE TESEITICIHFEIEIC
BEELTTSL, X, B/ \2—2ICEALT, LRWHFRUGND /A2 —2 3 TESREIFRLLATIRLTTELY,
AEGND JL—2 LRI AEEIIEHRD AN —FR—ILEZFERALTT LY,

VITS iFlEA D E—F VAN LBEMENHEFTI DT, FHREFTESE ITRMRICNMA TRLEB/SAZ—2TLATY
FL. BEEOBIZE LIZIEFSICHEET L,

GND /N2 —VEBIFTESEIFLES &Y. BBMNEREZLEFNIRICLATI LTS,
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BD3539FVM BD3539NUX Datasheet

3. BRXIZDONT
BEREHCE VT, ROEHBANTHESETLES VN (TREEIXRIIEETTDOT. I I—UUFEEREL T,
(1) EIEEE TaMN 100°C U TFTHD &,
2 FyITCHy I a BETIN150°CUTTHS I &,

FyITOX O I VBETIIIUTD2BY TEZSZENTEET,

(a) RERARETO IC REEE Tc hoRDDHHEE
Tj=Tc+6 -—cxW

<5 EfE>
6j-c:MSOP-8 46.0°C/W

HIRH 4 X 70x70x1.6mm (B R R E S EHE: 70x70mm?)

(b) BELRE Ta A oKD DHE
Tj=Ta+6 —-axW

<BE(E>
j-a:MSOP-8 212.8°C/W  EMRA L
322.6°C/W 1 BEAMR (AR R E EHE:70x70mm?)
Bj-a:VSON008X2030 516.5°C /W  MiZhik7i L
2427°C/W 1 BER(EARE E R 5 EHE:70x70mm?)
142.5°C /W 4 BEAR(FEIRK ERBEEE: 70x70mm?)

HiRY 4 X: 70x70x1.6mm° (EARICH—<TILETHY)

ICE@AICFINDHZD/NNvr—C#FALTWLSE, ERINIFABEEmBETCRELL NNy —UNRT—HAELLET, ERE
ADHEBEZERDEDZN. ABNREI—UADRIL—FR—ILESHEY, BEENLTTELY,

BD3539 [CTHAET HHIBRDKEIFHANCh FET THEELEFTVINVORIDEE L HAERDHEICK VIBRT HENN
RELET, CHERATDHVINEVoDERE. HNHEROFHEHE L. BERFEICES LELETIHERLET,
Ffz. KIC [F/8T—PKG #HALTWSHEREHICTL Y. RECREFBEEITLLET, FRTIERY A X%
EZELTHEIFLTLESL,

EBEAW) ={ ANBE(Vrr w)-HABE(V= 5 Vooa) | x lout(Ave)
175']) VTT_IN =1 .5V, VDDQ=1 .5V, |oUT(AV9)= 0.5A H#
Power consumption (W )= {1.5(v )-0.75(v )} x 0.5(A)
=0.375(W)
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BD3539FVM BD3539NUX Datasheet

[Tc]
©MSOP8
W]
3.0 - -
2.72W |
1BER
2.5 \ 6 ja=46.0°C/W
E 2.0 \
c \
S
®©
g 15 N\
2
2 10 >
2 N
o N
\i
0.5 N
\
AN
N
0 0 25 50 75 100 125 150
Ambient Temperature [Ta] °cl
[Ta]
©MSOP8 ©VSON008X2030
[mW] W]
1.0 - -
600 {7y s87.amw | (1) 877:2mwW % % ' " )
: : (1) 4BER (RBMELATE : 5505mm?)
500 (1) 1A iR & I SASEHAE, 0 ja=142.5°CIW
6ja=212.8°C/W
N\ (2) mEMR7E L = @)1 EER
= i o 0.75 6ja=242.7°C/W
g 2) 387.4mW = o o
£ 400 (2) m \ 6ja=322.6°C/W < (3) HEMR L
S \ 2 0ja=516.5°C/W
= \. 8 2) 515.0mW \
£ 300 # 05
% B4
3 \ \ g \ \
§ 200 e P S ~._ h
3 N o 3) 242 0mW . S
SR 0.25 \
> N N N\ \ \N N N
100 ~ ~
N \\\ \. - S \\\
SN\ ~Jd 8N
0 N 0 ~)
0 25 50 75 100 125 150 0 25 50 75 100 125 150
[°C] o
Ambient Temperature [Ta] Ambient Temperature [Ta] el
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BD3539FVM BD3539NUX Datasheet

FERLDEE

1.

BROFERIZDOLT
BRIV AOHFEFRICKY LSIDBIRT H2BNLHY FT9, FIERHIEFRERE L THRICERE LSI OERIGF
MIZAAF—FEANBZ LG EDREEFRL TSN,

2. BRZAIZDOWT
BRI —VDHREHZBWTIE, BRI A VOERBRIE. B4 VE—FDRIZEDEIICLTLESL, ZOB. T
ANRERETTAITRERE. TNOoMAREMTH-TH, TUFNRERNZI—2ETFOIRER/N2—2IF
DEEL., BN E—VDOHEBEA VE—EVRIZEBTFOTERE~ADTSAIIL - /A XDEYAHEHIELTLES
We 59U RSAVIZDONTH, BHONE—UREFEEBELTLESL,

Fl=. LSIOTRTOERGHFIZOVWCER— YV IY YV FIRFRICaVTUYEEATEEELIC, ERaVTUY
FHAOKX., BETERERITARIAZELEFAIT IOV TUOTDOHBEICRELWV 2R CHERDS A, E
BERELTLIESLY,

3. 59V FERIIZO1T
T390 FIgFOBEMIEVLAEIEHEREICEVNTEH, RIEBRICHSZLSICTLTLESN, F-ERICBERZ %
EO. T30 FIHFUNDTRTODHEFNT SOV FUTOEEICHSHENKLSICLTLESLY,

4. 590 FE/2—2I2DT
IMEB YT OV RERBRITIY ENHDIGE BRIVTIVENRA=—VEIMEET SO RNE—VEnBEL.
NG —UEEOERS & REFRIC $6EEK1E7§‘IJ\1=?’]7'7/ FOBEEZZILSELEWLESIZ, Y FOEEST
1 BT7—RTEHIEEHBELET, IMITBRDT SV FOBRBNNI—EEBLEVESFELTLESNL, ¥
SUOURSA VDERBIE. BV E—FURIZHEBESIZLTLEZLY,

5 RBREIZOWT
F—. FBBRLEBADLS5LCHERZSAETE. FYTBELRICEY ., ICKEDOHEFELS DL I LICDOH
MY FET, AMEFEORTRAERICEEE L TOETHFREBELIX. 70mm x 70mm x 1.6mm #5 X THRFERER
B, MBRELEOETHY. ChEBZIBEFEBRY A AEKRECTD. MBAAREEEEZRE TS, KR
ZHEATILEDHEREZ LT, FREXRTBALGLKSIZLTLIEEL,

6. HEREEMERMICOLT
COHFETHNIZZZHFEYOEEEBI I ENERIHAHTT, ERFECOVTEREEDESETIZEWLTR
HEhdE0TY,

7. SviahlLrMMIDWT
IC NEREREIL. SEE/ABICHERERET., BEMICS Yy 1ALy bR BERBYEITOT, EEH
T TBRENCER. J79Y FNRE—UEBOIME, 5IERLISEELTLESL,

8. BMEMRDPOBEIZOLT
BMEMRPTCTOIFEATIE. ENICEET HREEENHY EFTOTITEECLE LY,

9. v FEIRTOBREIZDINT
ty FEIRTORERIZ, A VE— SV ADEBEVEVICIVT U EERTIEEE. ICIZR LA ZBAMN
HBEDT, 1 IRILICWHTHREZT TSI, BESFKRELE LT, HIAITREICET—XZHEL. ERORED
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