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) TAESS IR A IS (BRIER A ) M

B/ME BoAf Bfr

5| L VIN % PGND -0.3 70 \Y

5 L SW #| PGND -0.3 70 \Y

5 I SW #| PGND , B#4s < 20ns -5 75 \Y

5 CBOOT # SW -0.3 10 \%

5 CBOOT #| SW , l##4 < 20ns -2 \Y

5 EN/UVLO % PGND -0.3 70 \Y

2] I X(D;Elg PG/SYNCOUT. FB. CONFIG. PFM/SYNCIN. RT. EXTCOMP %I 03 6.5 v

5 JE VCC %I AGND -0.3 10 \Y

5 JH BIAS % AGND -0.3 32 \Y

5| L VOUT. ISNS+ %] PGND -0.3 40 \Y

5| R VOUT %] ISNS+ -0.3 0.3 \

5| £ PGND % AGND -0.3 0.3 \Y

T, TAESEIR -40 150 °C

Tstg T A7 -55 150 °C

(1) BB BN A BIE [ IBAT W] RE SN B AE BUK AR . 2N R ABIE f TR SR IR L 5 U T A 2 iR E 1741 CLAN R e
AT TREW IETIZAT . WA @RS 1754 ARAE 200 R AHVE ( WHE WA, SRR B IEFIBAT | X RER M 83 11 i) T 52
PE DUREMERE R4 JE A 1175 47 o

5.2 ESD Ratings

(iH Hpr
RGBT (HBM) , %4 AEC Q100-002 ik +2000
, WifaEI (1. 8. 9. 16, 17. 22, 23
v LV G o +750 v
R FEH PRI (CDM) | 74 AEC Q100-011 Az | F129)
HoAh 5] +750

(1) AEC Q100-002 $87~ 45 %1% ANSI/ESDA/JEDEC JS-001 #YEHAT HBM 27l

5.3 P TR
7 T {E4E IR T P (BRI 534 )

B/ME FRARIE BAE L:- XA

Vi i N P Y P 32 45 65 \%

Vour Tt FL ST L 0.8 36 v

5] e VIN , EN/UVLO , SW % PGND -0.3 65 \%

Gl CBOOT % SW -0.3 8 8.5 \

B R ZZNSGND/SYNCIN , PG/ISYNCOUT & 03 5.25 Y

El) S VDDA % PGND -0.3 5 5.25 \%

31 B VCC % PGND ( [ 3.3V 2 5V #ith ) -0.3 5 525 v

LN VCC % PGND -0.3 8 8.5 \

NGNS BIAS % PGND -0.3 30 \

] e VOUT. ISNS+ #| PGND -0.3 36 \%

PGND % AGND -0.3 0.3 \%

lout i HLALERE . LM706A0-Q1 0 10 A
Rs K H B 2% , LM706A0-Q1 4 mo
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5.3 BUUBITHM (£)
7E LA 450 R P A (R AAE 5 U )

=AME FRRME O FLAL

T, B 40 150  °C

5.4 #EREER
LM706x0-Q1
#dERRTIR () JESD 51-7 EVM B
29 B 29 5/}

Roa S BIRBEH 33.5@) 18.6(3) °C/W

R0 yc(top) SEE AN (TG ) FABH 31.6 ) W

Rous 25 %8 HLBRAR PP 1.7 ) °C/W

YT S5 ZTRHE S (T case-center) 1.5 7.2 °CIW

byt S5 B TRHESHL (T oase-max) - 0.8 “CIW

b 45 % WL R URHAE S 5 11.6 6.3 °C/W

(1) AXRHERIBRMEZER | B0 LG IC HLEHRE R N FM .

(2) BEFLEHN Rga EHT5HALE RS, AREHTRIFE M. XEEZARYE JESD 51-7 1HEM , J-EH 4 )2 JEDEC #u#iT T
H . EAFHARISERRN R AR, BXRAETER | ESRREHEEE —3.

(3) AHXRHEBWEA RALMEMEE |, S EVM /158, BRIEIHER | ES R 556E —.

@) AEHT EVM.

5.5 FS Rtk
T, = -40°C £ +150°C. HWAMETE T, =25°C H Viy =12V UL FIE (BRAERE 3 )
BH \ L | ®rE  amE BkE| B

EIR (VIN)

KIFFK, Ven =0V , Vg =V, +50mV ,

T,=25°¢C EN FB REF 23 4 pA
la-so Vin BB KIF% , Ven=0V, Veg = V 50mV

B s = s = + mV ,

T,= 125°CEN FB REF 23 8 pA
lo.sey Vi L) ARTFR , 0.8V < Vey <1V, S COMP, 350 uA

Rconrig = 29.4kQ

VEN =5V, ViN =24V, Veias = 0V, Vyour
la-sLEEP1-24v Vi BEHRHA | 3.3V [Ewiid |, 25% =33V, T8, KIFK, Verwsynein =5V, 1.7 uA
Reg = 0© % VDDA

Ven =5V, Viy =24V, Vpias = 5V, Vvour
lo-sLEEP2-24v Vi BEAREESE , 5V et |, =% =5V, F# , KK, Vpewisynoin =5V, 8.2 32 pA
Res = 24.9kQ % VDDA

Ven =5V, ViN =24V, Vgjas = 12V, Vyour
lo-sLEEP3-24v VN BEIR L , 12V B Efid |, 24 =12V, =8, KHK , Vprwsyncin = 5V, 24 pA
Res = 49.9kQ % VDDA

ik (EN/UVLO)
VsBy-TH PUEXEHIN TGN Venuvio ETF 0.55 \%
VEN-TH R R BIME Venuvio EF+ 0.95 1.0 1.05 \%
VEN-HYS Jei FH H R AR ¥ 0.1 \%
¥ LDO (VCC)
Vveet VCC Fa i F & lvce = 50mA , Reg = 00 5 24.9k @ 45 5 55 Y
Vveez VCC FaJE lvce = 50mA 7 8 8.5 Y,
P35 LDO (VDDA)
VDDA VDDA F& % HiJE lvop = 5MA 475 5 5.25 Y,
lvppa-cL VDDA % % £, 3t P il Vbpa = 4.5V 10 15 20| mA
SHERmE (BIAS)
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5.5 AR (42)

T, = -40°C £ +150°C. WAMETE T, =25°C H Viy =12V L TFIE ( BRAERE B )

25 PR BAME  HEME  BKE| R
VBIAS-TH1 Y&’;ﬁiVB'AS DI ETEBIE 12V e s Reg = 49.9k @ 8.8 9.1 9.3 v
VBiAs-TH2 \QN,? Veis VIHLETHRITE , 3.3V 2 SV Rrg = 0Q 5 24.9kQ 43 46 48| Vv

i

VBIAS-HYS VN & Vpias VIR 550 mV
ZEHHE (FB)
Vrs FB Fa & HJE 794 800 806 mvV
HHEE (VOUT)
Vourt 3.3V it LR E A Reg =00 3.267 3.3 3333 VvV
Vours SV it iR B L Reg = 24.9K 0 4.95 5.0 505 Vv
Vouts 12V it R A4 Reg = 49.9kQ 11.88 12 1212V
REK K%L (EXTCOMP)
9m-EXTERNAL EA 53/ AME FB % COMP 970 1200 uS
Im-NTERNAL EA 5 Py k() FB % COMP , EXTCOMP 100k @ % VDDA 30 uS
Irs R ZETBOK A5\ B LI 75 nA
Veomp-cLAMP COMP #H{i Veg = 0V 2.1 v
Icomp-SRC EA JHLI Veome = 1V, Vg = 0.65V 170 pA
lcomP-siNk EA it Veowme = 1V, Veg = 0.95V 170 pA
KSR PEH] (PFM/SYNCIN)
VIL.SYNGIN PFM/SYNCIN i A B {2116 FL 7 0.8 v
ViH(SYNCIN) PFM/SYNCIN %y N B4 = HLF 117 \%
fsvnct 7 24515 5l (220kHzZ) Rrr = 100kQ , FRFRIR T 42 ) £20% 176 264| kHz
fsyncz RS E H (2.2MHz) Rrr = 10kQ , FRFRARY: B AR M £20% 1.76 2.64| MHz
tsYNC-TON-MIN A [ 2545 5 1 e /N 1 ik 9 Rgt = 10kQ 20 ns
tsynC-TOFF-MIN A [ 2545 5 1 e /N B ke o i Ryt = 10kQ 200 ns
tsyncin-sw M PFM T3] SW _EFHERIZEIRT) 35 ns
tPFM-FILTER SYNCIN %] PFM 3 15 75 s
SUBEVL B (DRSS)
Afc AR 5 T R AT 1T B 8 %
fm LA ES 10 kHz
FERIAE (SW)
fswi TF A% 1 Rgr = 100k % AGND 200 220 240  kHz
fowz FFRANER 2 Rgr = 49.9kQ % AGND 400 440 480| kHz
fsws FFRHER 3 Rgr = 22.1kQ % AGND 0.85 0.95 1.05| MHz
fswa TFRHi% 4 Rgr = 9.09kQ % AGND 2 22 24| MHz
ton-MIN Iy I Ay () 25 ns
torF-mIN I S e (1] 88 126 ns
HIRIEH (PG)
Veg.uv AR IE R UV SRR AEXT T H R R B 90% 92% 94%
Vpg.ov YR IEHR OV B4 f AR AT H R T 108% 110% 112%
VpG-UV-HYST AR IE R UV R AN T RS R g R B 3.4%
VPG-OV-HYST IR IEH OV iR MR RS T 3.4%
tPG-DEGLITCH FELYE IE 5 DR A U UG Jik o 98 85 s 1) Vout FRE BT 25 us
VoL-pc LR IE IR A B I | Ipg = 2mA 0.4 Y
FI#H (SYNCOUT)

— fi
w

8 HERTRT,
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5.5 AR (42)

Ty= -40°C £ +150°C. MAUELE Ty =25°C H V|y =12V W% TS ( BRIEBE )

28 TR BAME  sAUE BOKfE|  Bfe
VSYNCOUT-LTH SYNCOUT fIG 1Ptk L R BRI ;%%NF'G =54.9kQ B 71.5k2 , lsyncour = 0.4 Y
VSYNCOUT-HTH SYNCOUT i L PR ZS H e BB Z‘ﬁﬁRF'G =54.9kQ S 71562, Isyncour = 2.0 \Y
B3 (%E3)
tss PR 8 I 5 R e ) 1.9 2.8 44| ms
PRI A s
tHic-pLy W e 4 Qs S IR Visns+ — Vvout > 60mV 512 EE
thic-DURATION DT 25845 Xl R 208 i [ Visns+ — Vyvout > 60mV 16384 JE
LR (OCP)
Ves.th CS HIEMIHE 7E ISNS+ 55 VOUT Z [f]jilf5 50 56 62| mv
toELAY-CS CS FfithiER 75 ns
Ges CS ks 10 VIV
lsias-cs CS K 285N M B i) 0.35 pA
Ves-TH-NEG CS il HJE B H 30 mV
#oKHT (TSD)
Tusp PN W T 175 °C
To-Hvs R () 15 c

(1) MRAmsE. REe4E Wk,
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5.6 HLAVRHE:
BRAED AU, S0 Viy =12V, T, =25°C.
100 100
95 90
90 80
85
80 70
&\O, 75 &\o, 60
& 2y
5 7 —— VIN=5V § 50 — VIN=5V
g 65 — VIN=8V e 40 — VIN=8V
g — VIN =12V ] — VIN=12V
— VIN =24V 30 — VIN =24V
55 — VIN =36V — VIN =36V
50 — VIN =42V 20 — VIN =42V
—— VIN =48V 10 — VIN =48V
45 — VIN = 60V — VIN = 60V
40 0
1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
Vour = 3.3V Fsw = 400kHz FPWM Vour = 3.3V Fsw = 400kHz FPWM
Bl 5-1. BFES loyr ZHRIRR , RIEGRE Kl 5-2. BFE5 loyr ZAMRR , S E
100 100
90 80
85
_ 80 _ 70
s 75 S 60
oy &
§ 70 —— VIN =5V 5 50 — VIN=5V
g 65 — VIN=8V S 40 — VIN=8V
G g — VIN =12V m — VIN =12V
— VIN =24V 30 — VIN =24V
55 — VIN =36V — VIN =36V
50 — VIN =42V 20 — VIN =42V
— VIN =48V 10 — VIN =48V
45 — VIN = 60V — VIN = 60V
40 0
1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
Vour = 3.3V Fsw = 400kHz PFM Vour = 3.3V Fsw = 400kHz PFM
B 5-3. FE5 loyr ZHIKIKR , RiEARE B 5-4. K5 loyr ZAKIRR , WEARE
100 100
95 90
90 80
85
_ &0 _ 70
s 75 s 60
> >
2 70 2 50
k) k)
L‘% 65 uu:QJ 40
60 30
55
50 20
45 10
40 0
1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
BIAS = Vour = 5V Fsw = 400kHz FPWM BIAS = Vour = 5V Fsw = 400kHz FPWM
B 5-5. ME 5 loyr ZRIMKR , RERE Bl 5-6. &5 loyr ZRAIMKR , AEHRE

10
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5.6 JLAURHE (52)

BAERE B, EViy=12V, T, =25°C,

LM706A0-Q1
ZHCSQO6 - SEPTEMBER 2024

100 100
95 90 —
90 80
85
_ &0 _ 70
= 75 = 60
3 3
c 70 c 50
ks o
g 65 — VIN =8V e 40 — VIN=8V
RO — VIN =12V ] — VIN=12V
— VIN =24V 30 — VIN =24V
55 — VIN =36V — VIN =36V
50 — VIN =42V 20 — VIN =42V
— VIN =48V 10 — VIN = 48V
45 — VIN = 60V — VIN = 60V
40 0
0o 1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
BIAS = Vour = 5V Fsw = 400kHz PFM BIAS = Vour = 5V Few = 400kHz PFM

B 5-7. BE5 loyr ZRIKR , &iEFE

B 5-8. ¥E5 loyr ZMAHIKR , XEARE

Vour 100mV / DIV

Vour 100mV / DIV

200ps / DIV 200ps / DIV
VN = 48V FPWM V)N =48V FPWM
Vout =5V Vour =5V
&l 5-9. RIS , 0A % 5A & 5-10. f1R#ZE , 5A = 10A
30
— Tp=25°C
~ 25 —— Ta=150°C
Vsw 20V / DIV %
c
g 20 -~
£ P
o
£ 15 ]
o /
e 2 /
=]
£ 10 //
» —
« E // I
Vour 2V / DIV 2 ST T
[ f —
10ms / DIV 0
‘ 0O 5 10 15 20 25 30 35 40 45 50 55 60 65
V|N =48V IOUT =10A FPWM V) - Input Voltage (V)
Vout =5V Fsw = 400kHz Ven = OV
& 5-11. JEERIKE

B 5-12. KBTI SR RERRSRR
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5.6 JLAURHE (52)

BrAES AU, B Viy =12V, Ty =25°C.

45 40
| 5V Fixed, 400kHz, VBIAS = VOUT
— 40
< 35 —
-g-; 35 7 a0 /
3 30 £ 1
—
a 25 25
£ g /,
o £
s 20 = /
] = 20 7
=

2 15 /
c 15
< 10

5 10

0 5 10 15 20 25 30 35 40 45 50 55 60 65 40 -20 O 20 40 60 80 100 120 140 160
V|n - Input Voltage Temperature (°C)
& 5-13. 5V E e =8 & 5-14. S5 BN F SR E KRR
ARHERSEERIRE
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6 40 B
6.1 MR

LM706A0-Q1 &%t B/ H i ey , B & AEM % MOSFET LAk 2 Thae b s ia 4y |, nIsLBlfE 4.5V
& 65V T N L VE [ N A2 AT I R R R R RS R ST T B AT A ThAE . LM706A0-Q1 it B A HR 4L [E 5E 1
3.3V. 5V gk 12V i, siE Rt 0.8V £ 36V ZIH AT R .

A FH 43 Y7 L BEL 2% 1 R AT ASE =g i) O R mT BRI [ A 2R B Rt 32 S0 FL 7 IR o R 75 46 RO PR B A M2 o BRI IE S
FROE G LRy, S TR A B EARERE A |, DU TR E R RS (il 10:1 ) BNH . RGN
FA AT 4R, AT A 200kHz $ 2.2MHz 2 J8lf9 1. LM706A0-Q1 i 5 jtifin#] PFM/SYNC 5| i I 1 4 28 it ol
GRS

AR A B R IEERE R BIAS 51, DATE Sy N B R B A A R AT SR R R« P RTIR  E  E I RE SR
HES: S L (DCM) 21T, Mt — 3 M A M T I RCR IR PR T R ke . HAD R R B 4E © iR
H. FOERT. UVLO FLmFE S Thae.

LM706A0-Q1 %1k T £ Wh e LLRIALFF & % EMI iR ESR | Hp s CISPR 25 5 25bndE |, Hwg URE S
EMI Z3k . XWFEHLES (DRSS) HiAR A FRAKIEE %3 EMI (55 .

LM706A0-Q1 % 29 5| QFN 3% | #5421 VIN. SW F1 PGND 5845 | AT 5 K PR B H 3% m S 5L .
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6.2 ThEET5 HEIE

ZHCSQO6 - SEPTEMBER 2024

I
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INSTRUMENTS
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EXTCOMP [

VIN
bl { ] PFMISYNCIN
PLLAND
BIAS veetbo SYNCOUT4|  0sCILLATORS
DEM/FPWM €
vee [3 VCC (5V or 8V) c
4
4
VDDA [}——————————— VDDALDO |— VDDA (5V)
RT amp
DUAL RANDOM
DRSS
HICCUP FAULT ENABLE SPREA%sggcTURM
TIMER v (DRSS)
512 CYCLES
{JRT
¢ T CONFIG
HICCUP  ILIM MODE 4—] e | [conFe
FUNCTION —]}
EN/UVLO [}
b ILIM vee
GAIN =10
ISNS+ E
vout | cBoor i
i UVLO { JcsooT
S 33v | 4—SECONDARY s
Yy v
v FB | «— INTERLEAVE
DECODER/
12v MUX DEM/FPWM —3
= COMP/ENABLE HICCUP
FB [} —p
SYNCOUT ~ FUNCTION
¢ ] EXTERNAL EA
m 120048
REF—6— N " R qf FAM {Jsw
-1 0.880v REF _
G/SYNCO []——l Feo > INTERNAL EA ° 9
PG/SYNCOUT
ay NIl gm 30s LEVEL vee
DELAY + LEvEL
2 - —I + ADAPTIVE !
PGUV DEADTIME Il:
+—0.735v
g! —
i) »——{ ]PGND
SOFT-START
STANDBY
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INSTRUMENTS LM706A0-Q1
www.ti.com.cn ZHCSQO6 - SEPTEMBER 2024
6.3 REMEULEA
6.3.1 A B /R (Vin)

LM706A0-Q1 % N TAEVE N 4.5V & 65V. Zasth T M 12V, 24V 1 48V R & R U AT B IR %
¥, LM706A0-Q1 i F A LDO JuMi il B & Az il o 42 4t 8V 8k 5V VCC 1w & HLE LA 5V VDDA HE L.

FEr RN R, B R VIN A SW 5] JIE 24 6 B 07 3B A F 4 R AN 70V 92480 i KHURAUE(H . W R
T A 7 AL X 28 5| A AR 2 0] B KABTUE (B, P REA0A IC. Bl PCB HLE AR AT Joy Al e 22, JHEE ] s i &= A
55 1% FEL A st o e K PR E St b v SR R AR %

2 Vi I Vour I, LM706A0-Q1 2Bk tope FI LA SR VFEE I 8545 5 S HY R B KL 99%. S 6-1.

AT R FRANS , i R S ERERG N RS, T A R R R TTER . Rl ZRER AN ORI S T RE & R
BOR S R R HEah o BG4 i Y F 2 A S S P A B A2 T DA e i i R

R 7R 1 SR8 LM706A0-Q1 ] i i3k A AR K .

(1)

tp
VIN=V X (—)
IN ouT tp — tOFF

© tp IR A A
* topr AERALRWTIS A, HLAU(EZ 88ns

VIN

VOuT

PWM Mode

Approximately 99% Duty Cycle

Low Drop-out Mode

sW one IJ two ” three
torr skip torr Skip torr skip

A
Y
A
\/

55 55
up to fifteen ” up to fifteen

I
|
|
|
|
|
|
|
|
|
|
i
|J| torr skip torr skip

& 6-1. KRBT

6.3.2 B/EHEHIFR/ES (VCC. BIAS. VDDA )

LM706A0-Q1 & — AW E Ik VCC I B L 28 |, 1ZF 52 VTR MOSFET KK IXzh 8% 52 4L 4m B s . S
HLE 51 (VIN) o] B 2 58 65V I N BB . H2 |, S AN HBIE(KT VCC BE S H T , VCC HIES
EREE VIN 82— AN/ NE o

WERECE N 3.3V et , W VCC mEfEAfH HE N 5V , LRV BIAS 5] &R 5V & 30V HIFMTH
e [FFE, WRFEN 5V FHefid |, W VCC fm B2 E s HH B E N 5V, LAtk BIAS 5] IER:R] VOUT
Aok 5V E 30V KA HIE. XFF 12V BB s iE s, VCC MBS IE N 8V, LLVrk
BIAS 5| JiliZ+Hz 3] VOUT 75 558L 10V & 30V 4R H A

TR, VCC faE 28 & miZE 2] VCC 51 IR A S ik il ( s EN SIIERRIKT 2V i E ) . 24 VCC
HE RIS 4.3V i, S 28 f o B8R sh R8P4 . BRdk VCC HEREZE VCC R UVLO BIME 4V ( #71E ) b
TECK EN 3X3h % 900mV ( MLAUE ) BUR , S S OREEA ROIRES . TIEAE VCC 5l PGND 2 [Ai&E4:—
A ATUF AR, IR TRESEIL AR 1F 5 I
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LD BIAS 5] HIZER:S] VOUT siaMBEE |, vl KERFEHLBFK VCC LS N Th#e. Wi BIAS L& T
9.1V ( HLAMY ) |, W VCC FaJE 81 N M VIN P)43] BIAS. #n4txt 3.3V [H & it ok 5V [# & fi k47
B, WA 4.6V (MY ) R AE . WG BIAS B, 5T %R S AGND. )20% BIAS 5] BIERE S|
KT 32V L. an Gk A58 R E R 2 BIAS 51k 8 LM706A0-Q1 it | MITERTE &4 T , VN #8210k T
SR E R, LR gs .

WS BV ZiPEFa R 2% iEd VCC #fBh YR A4 i VDDA 4B R . i —A> 100nF P& s 25 2555 4 VDDA |, PASEZE
M7 P B R L. BT , VDDA & 5V, (H2% % e 3.3V il 5V VOUT R #EATRCE RS , VDDA
Fa Ik B 2E A, AbFREARBE S | MiZ s (J@% i VDDA it ) U1 3] VOUT 15N IR,

6.3.3 1Z5% (EN)

EN/UVLO 5| v L2 ) ik 65V HIHLE . LM706A0-Q1 B35 AEHEg. 24 EN SIS T 1V i, K E A
Fit . W EN 5 IgERLE 0.55V ((#A{E ) BLF , LM706A0-Q1 2455 , SkRE Viy IIHETLHAE Ig N 2.3 1A
(AME ) o HffgEHEAT 0.55V (( #AUE ) AT AV ((SL8UME ) Z[HE , LM706A0-Q1 A FHebla=. 7ERFHLAR
KT, BLBH VCC RS |, AT C | I RN 350 n A (88U ) o FH P& AT DL F ARy CMOS %
BIKE 2% 5 ] LM706A0-Q1. T 2.0V [ HL 5K 5 LM706A0-Q1 , KT 0.4V 1 #5525 ] LM706A0-Q1.
At R H#EZ 3 T B B2 Ryyr M Ryve (10E 6-2 fiax ) SRESLAE K UVLO BIfH . 4
LM706A0-Q1 #i N FE Y5 1 b s 18] B 2 K P9 SR 8008 sh i (RTEE , T g B0 g N LR Sl R W BN 4.5V 80
e TIAEUCK EN 5 IREFE .

TELE E T Z AN S ERESL T, FTRMEH 7220 2 Rt 5 UVLO MiBH. EN HUEKIEHE Vennys ¥ 100mV 5
EN BE ETHBIME Venoth 19 10% , BRGNS I8 L s e A\ 3 LS T 90%

VIN(on)
Ryvi = (m - 1) X Ryyz (2)
LM706X0-Q1
Vin
§ RUV1
EN/UVLO
[ 101
0
J L] *
Remote J 1V —
Shutdown RUV2 Enable
Comparator

F 6-2. WI4RfE% B E UVLO S@AIScl

6.3.4 HJFIEH LA (PG)

LM706A0-Q1 B T Vour FI% i s S A5 5 R (AT AL I P2 il R 4% o R Y0 3 T e AT - S I e A0 7 H
JRBN g LB B B T TR 8 PP R . e R AL TR ORI, IR IE R i (PG) & Dl & i B HTT IR AR
Ao DM A R T PR AR IR R T BRBRE (S RUEC 92% ) DR BRI B A R IR R R IR A (S
110% ) LAER , PG far i 2 V) AR AT i RAESRST S EAGC Nz AT R PG RME , s T 2% & 3L R
K, AT OG> Tl , PABT R e 4t o 25ps BT I Ik i i 04 25 AT oy 1Lk e 4 9T 1) F 9 I 3 45 5 (1 1R B
[f. TIEWAE PG SHIKRIEMPLZ [FHERE 100k Q ( MAUE ) (9 BRI ES . BB S0MIE LU B EN S8R
SRR, PG 2 B AMKH .
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2K LM706A0-Q1 BBV EZ AN, PG S I 3Oy M B as F M REB R Bt . [F2DAE 5 BATE#ET |, JF
H5 T2 0 N i m A g sh 284 th A 180° ARALZE (e ) «

6.3.5 HHHE (RT)

i RT Al AGND 2 [i] ) —A B &%) LM706A0-Q1 #iR3% e #EAT S be | FH kY S 9 W B AE 200kHz 1 2.2MHz
I8l ATCME I 7R 3 SRATSH4S RETT A B[ RT HEFH.

100
Rpr[ka] = Wil (3)
TERARK Vi 24T, 2amE M MOSFET (1) 538 i R i g F2 %0 B PR ¥ 7 8 AR, LM706A0-Q1 £ 1E K 1% B i
FIFFIC T, EF PWM 807 R 3 i) 28 fMa2 o R 1 IR AS IR B A7 . FESRIEM T |, SR 2 & o 5
WIBAT |, HBNZEE AT DL R FE G B AT R R Y .

Ik 4 gy 7RI DLAE A AN R BT, HP tey R—ITRAW | torr(miny A2 BE KT 1] 88ns.

tsw
VIN(min) = Vourt X (m) (4)

6.3.6 XUfEPL/#H4i (DRSS)

LM706A0-Q1 FEHEXUBEHL A (DRSS) ThRE , AI7E e AR i N PR AL YR Y EMI. DRSS I REAF KA — £ 4 il iih
2k 5 O FE S REATU TR H) B 2R AR 25 Ao R = AR TR R T RS A R I RE  m A BE LR B e TR
AR H T RE o

JEATGE R G S RO TE S S, U REE O BUTE 2 IR o AT bR v B SR A 6 AN [R] A0 B SR AN R ) 45
REAMTA 7 FE R 7 %8 (RBW) 1 E . RBW X JEAitERe A sz . filtn , CISPR-25 %3k 150kHz %= 30MHz #it B A
9kHz ) RBW. 445 kT 30MHz i) |, Fi& ) RBW A 120kHz. DRSS fE4% 38 i (A5 = A I 1) A1 v Sz & 3
LA , FIF 45 RBW FIME RBW 444 R ) EMI ERE |, & 6-3 F TR, EMRSIE (150kHZ - 30MHz) ',
DRSS Mg ¥t T R F K Z1E 15dB n V , 7E EEL (30MHz - 108MHz) H i [k £ 1% 5dB u V.

AT L@ 7 CONFIG 5] A1 AGND 2 [R)i%E4% 41.2kQ ¢ 71.5k Q HPH %K 5 ) DRSS Thag. 24K A aB i s it
#| PFM/SYNCIN 5] i} , DRSS IhREF#E 25 H .

High RBW Low RBW

A M
§ ]]-l DRSS
g
>
Time
& 6-3. XUBENL RIS
6.3.7 #5350

LM706A0-Q1 HA WHE 2.8ms PR ahTHN % (JAUE ) « PR ZhIIREILAR IR A BIRSIRAE /0, DRI AT I/
JA B AT AR -
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6.3.8 % B [k i#ElE (FB)

TEEA SN IS AL T, LM706A0-Q1 iy Hi AT LISk 7 B B o = AN 5 it s s AR i —A , iR — ANk
S EEL R 0 T 25 X 285 T ] LUK R BT R R . GBI FB 5| &R E] VDDA |, R LUK L E N 3.3V fi
o JEk 24.9kQ HFHAVE FB i%4:E] VDDA |, nf LUK HHACE A 5V frh ; B 49.9kQ HFHAVE: FB 5[
#H:3) VDDA |, AT LK ECE N 12V fr . il kB g, AT DUk SR VCC R B fa R A B, Wik 641
Fis. BE G ESWETEIE Bk F s, ELRDCH BT LM706A0-Q1 % N\ HLE ik,

X 6-1. By B EF VCC H R

FB 5| HH R VCC #E
fi#:% VDDA 3.3V 5V
249k Q % VDDA 5.0V 5V
49.9kQ % VDDA 12v 8V
L BH 2 R AR R VOUT 0.8V % 55V 8V

J4h, AT LE ks v A FB G| B R] A FL R A R s R B R R . A H AT YE 2 0.8V F 36V 1],
R FEE 2 N 0.8V (VRer). R AR 5 43 At b ik e BH 28 A0 R I i FERH2S (03 Regq A1 Rego &
7~ ) HE.

Vout

Rppp = (W - 1) X Rpp2 (5)

Reg2 A BGEZAAE Y 10kQ £ 20kQ.

IR T AL 1 B, I RIA PR AP RS . SRR 23 F 28 3K K AT HLIRL 2 439 I 2] LM706A0-Q1 lg-sLeep
L. SO E] Vin (993 85 IR Vour/Vin 1T LS BET 4 I

6.3.9 &34 AT #2-F 1N ]

/N R VG A E B AN PR : 0.8V 9 LM706A0-Q1 Hi e 5 v A5 A ] 45 565 st BRI 5 % tonmin)»

ton(min) B BRI T 45 TP RINFE T Vour/Vin B FE R R . X T B EHHR PWM 81T, HR e RIL A0
2T FER 6.

Vout
Wiy > tON(min) X Fsw (6)

Hr

* ton(min) ¥ 25ns ( HLAU(E ) .
* Fsw RNTFFRAIHR

USRI R R AT & LIRS AF , LMT0BA0-Q1 2 MIE E TT MM A AR AT B U Ay Kk pF B BR A 5C , DAZERFo
REENERT R

XFF 5 Vi SRV B, — R AR 2080/ LM706A0-Q1 J AT 2 Sk 2 77 #2206 1R,
6.3.10 ZEHAFEH PWM [L5:4 (FB. EXTCOMP )

LM706A0-Q1 EA E 25 SO ES |, 1Z 0K 38 277 28 5 I i L TR RN P 30k 26 L M (0.8V) 2 22 i bR 9l f i 22
Pto ATELE PR A B AR HIIA ML o BB — PR P SRR B, HIE RS 30uS. EAE MR 4

i E EXTCOMP Al VDDA 5| iz )8 —4> 100k Q HPHZS. a3 KA E] 100k Q HEFHAE |, W] LM706A0-Q1 Bk
N AN IR R AME IR 2% . APERIR R AME A T BFIRES |, TIERMENE .. NS HMEM g | B85
FOR BRI 2500 1200uS . 3HH , G0 5 75 206 vy 0 1 RE SR i 2 7B (1 B A5 i N TSR, T el A M T

EEHACE AME ( WERERANER ), AR ERIE |, 9 B ¥ VCC BE % VCCyyio BIE LA R
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T @ U1 B0 2 00 2 e S A ) L AR A o) o 2 SRAE o LB A 0 B8 A0 M2 BEL A, D P 1 5 1
FREMEE R 25

6.3.11 F1FE#f £
LM706A0-Q1 FJ ] e {f H LI HI A1 K T 50% H o 4% EURFE M N AR A kb B2, TR AR E 384T . W AR 5
PR 7 TR R, TTTHR LSS T A i T R R IR AME

V V| X Rg|mQ
Lo(se) = —221[F]SW[1311[{Z]] 7
o FRUERMEER /DN | FHBGEAS H U A IR IE OO | XRE T DU AT BB AN R AR A, [FIR s B as B 5 (H
B 1 R S A RE AN A FER 2 T BUR BUCR T BE .
o FBEBROR | LR S H A A A LR/ | IXRE T LD T OCIEE AT RMS LI, M4 i S s (|
T ORI L PR R R R AR B S R

6.3.12 AU Tt

K 6-4 JEs 1A% FH 20 7 o BEL 2% 30 AT A e e B RS I o L T e U R B R, DAZE A AR IR T A
PRAEAERR A FARY o T A5 o SRR UG P R AR | VA RS AN L e TR B — MK R 1%
HETHELA |, Rl R SCER T ERE R LM706A0-Q1 HELJAS IR 35 o

AN AT E A ISNS+ 2| VOUT A 22 73 LIRS L 56m\V ¥ AL A FR 1 B , RV BR ) BB s xSRI 2% 1 AH
JS2 f et A R S 0 5% i L SRR B RS AT R ) o T 7 R 8 SRS A LB

v,
Rg = cs(TH)AIL (8)
louT(cL) + ——

Hrp

* VCS(TH) & 56mV 1Y EE/)?E@(M I‘Eﬂfﬁo
* loutcy) RILFBGEM , ZE R E KT HORFEAR , LG A 6] it L Beds K AR b Ae
o AL SR HURER SO LT .

i

p——1 Vour

—Co
LM706X0-Q1

— Current sense

- vout amplifier
::: ISNS+ >

CS gain=10

& 6-4. 43U AT SEI0
ML TR 3 A ) ZiE (tDELAY cs) ) N 75ns. A TFER 9 THE T i BRE A HUE R R

Vin - VOUT) X tDELAY(CS)
IL(overshoot) = Lo 9)
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TERLRAAPE T, MR SS MRS AL 7E L FB i 150mV. A2k 16 Ndimt Fifk |, SS HiiA . %3
KAy fr SS AT LAAEFE Bl it F AR A, AT I35 L P SRS ) ey B e b 3o o

6.3.13 B4 BIEIRH

LM706A0-Q1 L5 A BT AR B ORG Dhfe . AR BAGE DU | 512 /N I T Hods S 72 A B 30OR 307 51 58 S T
RO S (1432 S 0 LR R ) A AT TR G R B SR DY AN O S 0 S A R A PR AR AR, 512 A
HEHMES AL WRTE 512 MEAWITTHEGE UG Veg > 400mV |, THES BRI AT WiRAE 512 AW 405e
BJa Veg <400mV , A ERHOR s 2 B, Py AR AR Eh 28 2 925 . 2RJA , 16384 iHEas = A
i HER AR 16384 Ja , WESBURSIHEER R, IF HAm i S B8 R 3h. VR - RSORS00 1) HLAE S5t e R
0.4V Z Rl , ANz i F W aE A A it PR 1 o
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6.3.14 # /A £ (CONFIG)

LM706A0-Q1 AIRCE NIRRT ISAT ((AET ) B b S s R s AT ( PIANERE ) DU a1t
(o ORI , AT Sl R S o RSB N aB AT I, PSS i AN L O E BT, AR
PrB TR BB aR . I3RS FEAE ] DRSS ThaEMET , ¥ &K 6-2.

FEEAT IR B IE , Kxf CONFIG 5l BIREAT RFEIFBIAF . ZBC EARESN A E . WG K I #3477 LM706A0-Q1
N EOG T 50 EN S, SRS A4 REETICE 44T 18] 6-5 JRor TRCEN FPIEL

Jo F DRSS IifigJ5 , LM706A0-Q1 ik 5456 8 [E 5 .

*® 6-2. iLEHER
Rconric L Ex ek DRSS
29.4k Q Mhar AEH 2
41.2kQ p i ANidE JAH
54.9k Q - Eav FH M
71.5kQ kg FE= i H
90.9k Q A bt NiEH
EN/UVLO
VCC
(/o]0Y VY VIRSSSI———————
VDDA
CONFIG_START
CONFIG_DONE
50us
CONFIGURATION TIME
SS(imemal)
&l 6-5. LB /7
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6.3.15 HEH UHEEIE

ST . BAHIELT , TREBA LM706A0-Q1 #3F. ik INEZ AL, RiER 6-2 HE a8 N E 2
A, KR AR BN B AR . R AE S 2 FH A B AR 0 SR 22 IOK AR TR IR R ZE ROR A B T R b
IR . DU/ INIIAT 2K BN S LB R4 B 2545 1) EXTCOMP 3| A — D . 7F 25 B8R BT R I — AN A3 %k
PERIZ% . DLXUHIEC Bis 4TI, A FE N AMEThRE . 0K 1 3 F 1 PG/SYNCOUT 5 il 42 1) 4 Bh 2815 11
PFM/SYNCIN 51 i, EEZR4F1 SYNCOUT i 180° A ZHA B T 2451817 2% LM706A0-Q1 i & N 4H B
PRAEE T RERAMERN , Ak RT 51 A TR 8. et Lr) RT MM T ES FESM4 LY RT BEEEAH
[F , DAHIOR IEBIEAT . IR AR RK H R, R N2 m |, 75 BE7E R — A i i 8] (RIS 3 FH P A~ 281
AeeEsh. BESREE , MRERAEEM THE , "DEHE EN 5|+ 2 EF (< 0.8V) LLSZHLYIAH , M
1% m/ﬁz

I A PEMISYNC 5 I B 2344 (1) FB 5] JI#ZEH: 3] VDDA RAECE PFM #:0 , Wil 6-6 fis.
Vour
100kQ
v SYNCOUT
DDA S
| |pFmy po/| JULL PFM/ PG/ PBO0D
SYNCIN SYNCOUT SYNCIN SYNCOUT
VOUT
ENCH1 —»{ EN Primary ENCH2 —»EN  Secondary
CONFIG FB CONFIG FB Vooa
EXTCOMP EXTCOMP
54.9kQ 90.9kQ

Rcomr  Ccome
»—’\/\/\—' }—%
&l 6-6. PFM A T S . XURIEAT A o A S 2 ]

JEAE ) E ) PFM/SYNCIN 5 N 4858 1R 2545 5 80K 1% 51 IHiEE 8231 AGND K4t B 28 E 1) FB 5] & #E
# AGND 3| JHISRIEE B FPWM £, | 11l 6-7 Fix.

Vour

100kQ
SYNCOUT

SYNCIN System
PFM / PG/ J_U_LI_L PFM / PG/ PGOOD

JUUL —e——
SYNCIN  SYNCOUT SYNCIN  SYNCOUT

é Vour

EN CH1 —» EN Primary ENCH2 —>»EN Secondary
CONFIG FB CONFIG FB ?
EXTCOMP EXTCOMP
54.9kQ RCOMP CCOMP 90.9k0>
1

& 6-7. FPWM AT B . XUHEIZAT B e 4k R 22
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&

RS |, WERAE A B S BN SH SYNCIN {55, WAL LM706A0-Q1 815E $ISMB IR D 5 5 2 i 2
H 2 A5 E HAZER .

7E PEM B30T, 2 8 R K B ER AR |q.sLeep FRIRIY , EEIBSFSZMFED N B | BA SR
o AVAE FPWM R R SCRRUIAE

FERABZEAE T UL PEM BE0IS 4TI, 2 B8R sl B 34 mT LAT R

£ FPWM 50T, o] DAZE T Bh a8 CARRR lq-sLeep FUR , SRJG 16 7 2N 8 FZE I DOCR s 3 i it 4
S ZE R R R A BO G AR, N EEEUR Bh LK, 285 LM706A0-Q1 2t AT IEH fI%UR 8 Sl fE . EHiBh
SFER S E A (S RAE DY 2.8ms ), FEBUR B SE B RTAFAEA FIRAN TS . AEIRFROIRAS T, AT RE BN
WA, UONTCTRTEH F o A5 2 ZE AR AN Bl 1 A 3 1 BEL B0 UG FiC AT DA 5 A BR PS8 b AH L AN P16

ARELER |, WS W ZHEEFEHA TS T Z RIS A2
6.3.16 JkMHHIE 1At (PFM)/ [76

LM706A0-Q1 $ 4t —A> M 05 5L EhRE , WA D RER BT LA MOSFET B Al ( bl ZIUEH ) i
B — A8 7 5 (DEM) BEATECERS , 0 ROE A A 0 % LR K SW AL IR TS I B 1 S R AR, U 2R AR
MOSFET XlWr. XAiHECE L% AR MBISATIN DR AR, EE - % DEM BB &S & IR st
SO 11D X 28 e A R W L2

T EDREAE ] PFM/SYNCIN 5| JHCRIECE « 258 F A, e R R N Se R4 Sl X
(DCM) J&17 , iEKs PFM/SYNCIN %% VDDA, ifER , WEVRESASEH |, AL PFM R § il & 5
AR B A . R ShIARE, 2% R B AT B s, 2 DCM B8 CCM , MR 14
JEE

T R 7 R ) ik T R (FPWM) BGE4E SR (CCM) 1817 , &% PFM/SYNCIN i£E#:3] AGND. #5115 |, £
¥ LM706A0-Q1 E ALK , LM706A0-Q1 £ M PFM V)4 FPWM i, Y12y FPWM 1247 Bt H (0 I 1) B ue T
AR . ESLA N B b fn SR R R OR T 100mA |, A PFM Y1 FPWM 1247 K 78 A5t 1ms i 8]
WHEAT. [FRE , SFF 1mA ZE4 R H B, VI8EE a7 L= W ikT.

L EAE LM706A0-Q1 54U E 25 | i H PFM/SYNCIN 5] it in — AN s P8 5 (KT 1.17V) &

LM706A0-Q1 W] [d]5 & ML SE N +20% , I KA 2.2MHz. WIRIEAE RT BHEHZAIFEES | LM706A0-Q1
20 RT IR 5N 8P R D . ERRE Vin 20T, BB RW R G | R S S o 2, e L
RAARR T A0 2% SR AR 4t o PR 49 o

£ FPWM X |, LM706A0-Q1 5 4M 8 #h AR 6] 20 B 18] 204 100 ns. £ PFM #z Nigfrit |, anR e sh
S N AN BRI A ) [R5 T e AR A I TR B kT R, A SR N b fn R s A 100mA | U TR S B
1ms I [A] N EAT P OC [EE A1 FPWM 3Z4T. [AFE , AT 1mA 4 R B |, B8 % vl J L2/ N HE47

6.3.17 #HKBr (TSD)

LM706A0-Q1 fu4F— NN B4R s 28 | AIE 84 T TAERE U TAE . an iR EE it 175°C (( #uUqs ), 4
RAERGWr . FENPSCWRIRASHS | 33F 2 $UT BL N A -

1. R E AL MOSFET.

2. ¥ SS F1 PG 5| £ A% H .

3. XM VCC faft %,

4. {ERRAIRERRK 15°C ( #oclWnRay , Y ) 1B sh BB 341 .

AP ORI AR BRTT , U RSB RATAE | SR TR HE AR H O
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6.4 B ThEEARE

6.4.1 FBHER

EN/UVLO 5|5 LM706A0-Q1 & 4LFF /e H Thft. 24 Ven 18T 0.55V ( #AME ) B |, S34E4b T ez, Ak
LDO FJFSefa )k ge o5 . LBl PO S HMMAEE 2.3 u A (M54 ) . LM706A0-Q1 & A4% 1 #ifw B LDO
FIRE (UV) BRI THEE . W oy 540 B F YR B R T UV BIHE T, JFoRRa R 3R IR IR &S .

6.4.2 7RI

W E LDO FIMERERME MR TIT RAS 4% 24 Ven M T 0.55V (MUY ) IF HART 1V ((SUME ) ROFE & fERER
AR, AES LDO R S FREAT 7. 4R LDO Harthi v T B RS UV BIME , 5% (ERE iR & il . EFFHLAE
N, SE T ANt R 7

6.4.3 T1EHEA

M Vey B TREEFEGRERE RN HRE B EET UV B{ERTH , LM706A0-Q1 A+ T/EMER. ET/EHEAT ,
SEORARAE B . WINEE. Wi B PFM/SYNCIN 2| TR & LR iR 2 —iZ4T

1. SRk S (FPWM) #30, J@iF PEM/SYNCIN 51 B2 3] GND sl fi F A Bh iR oK 2 ok fic B iz 1745
Ko FF DA 2 T AR AR I 22 Tl (CCM) Tig4T |, MGt ik sy wifil

2. kAR GRS (PFM) B2, 8% PFM/SYNCIN 5] jiiE#:3] VDDA |, o] DRCE IS /T80, il sk st
ANF RS RISV (1) — 2, WIERPF DA ESE T i@ (DCM) 1817 , B EF LLES: Tt (CCM) i2
fT. CCM Al DCM Z [8] ()4 & sk 47 .

6.4.4 FEIRFER

LM706A0-Q1 7Eiz AT i K A W B F A s ), A A9 M H e 5 R R V(B FEL IR A L 1) . FE S BRERR BRF T

AR IEE S . FUE , AMERESANCHESE |, FFeaF ik, 24 LM706A0-Q1 2 il #8421 sk 2k

16 MR RS , LM706A0-Q1 5l 8% 2 i NBEARAL I U1 24K 1q.sLeep RES , PABD NI AR R . N

T f# LM706A0-Q1 #E N BERRAE R, | A 1Z 88 AT g FE LU T PFM K.
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7TAMNAREER
7.1.1 30778 /% TT1F

SRR e PR R e IS R s AR e T, S5 6 B AT 1 AR P I AR AR X B 0 e e T T I i LS
B N AN AL AR LS EMIE SN E R4S o

7.1.1.1 BERRKSE

XFTRZHONHT , 0846 B s Fi JRR AR oL DR PR S S LR A I FE RS RN FEL S N Dy s K B A L AT 30% 2
50%. WEHRHE T FEI 11 45 A RUBRR IR R L A TR 510 SRR LR

Vour Vour
Lo = AleFSWX<1_ VIN ) (10)
Al
ek = lout + == (11)

AR SRR, DU R AL s X VR PR I g e R R B T A R R R R . RS R BT B AR R IR
B IRFE | A T MR SR T AUk 3%, R BEvh H AR AT BAL i T BFE A B L v A o I R R SR R A AT
CLE DU NI RARAEM © B A RIRE D BECRE R A, B ROEA R R AR | R A
HUALS |, RS R E . X o PEORRES SO RGN, S RSO s B, AR SRR
SEVES . TR, BE RGO TE S, R MM B S PR 2988, 4 S G R AR A, VR
IINRINIS/AEPN:E -

7412 A

M, Rk A I A AR AR B R AR SIS B R N ARG A, T ARSI (RS ) B UM P ERR AR 0 e
BEVE o A YR BRI R R AR i ) PR 2 B T A AT BR AT A PCB IR Jof RS AR DL A IR E B
DB R AN 4R R G0, AR AR A AR RN (SRR B LR (ESR) ANAERA A K Fi /K (ESL) ) isE Tx A Ik # f
D e A N AT BT

Bt LAY Cour 2 HUBES SO I HEAT DEIE |, TSROt — > s A PR BIX B R 7 R S . W, A 48
FEUEMAR AT ESR SRy /bt it A S AN 7 Qe T 4H Fi 2 25 M HL A Fi 2 8% ARG B iR AN SR SRR R AR
JSEA W5 2 BB A o

IR A Vour FTaos ivg i (e 5 t i e SO S A%, 3 — MR T REa 12 v o (AR A 2

Alj,

2 2
8 x FSW\/AVOUT + (RESR X AlL)

Cout = (12)

7-1 MRS BTN T ST AT A A I I R (AR G R . W R, 2 UL N LS S RS
Je BRHT S B L PP DR R SN, R KA T IR R AR 2 S BB o w3 A PR A0 R T e R RS R R
A, %A R IE BT R A W8] 2 e RARBEAT#h 78 [AIRE , fE SO BE IR R SIRI Ll e 2 5, AU LR
(10 Hs 45 25 PR Al 2 Ao 4 P20 45 P F) PRI TN R T K e 8 ) P A7 0 2R ARAH
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lourt x—7F—< di, Vour

dt L

Aloyt inductor current, i (1)

AQ¢

AT AN
~

load current,
iout(t)

N
/\/\/\{/\/\/\f

IOUT2

digyr _ Aloyt

dt tramp
inductor current, i (t)
loutz VA A A
Al .
Al Qe dii _ Vin—Vour \
out da L load current, iour(t)

| I~
OuUT1 \/

—

tramp

B 7-1. 87 Coyr FHAETIBA R KI5 BB S MR

£ 12V F N B R (B0 3.3V ) AYSLRRS RGN T, SR I IR AL R fe 22 T DL B4 A R I 2 Tl
Fo MEHFEHENHY | FE G5 AN 28% |, 1 &2 & B EN ORGSR EREERLN - Vourlls 5
TR TIEBEAS AL, AUERAS FLUR R B I 1] 4 BE R4 S P A R T i ) PR A v (0 T ) T 2 S Bk R
B WIS e SEPs b, 35BS PO REH A A A B R A, RS FL UL AU S B BR i B AR AR F T B
To ERXAAEOLN , AT LATT R KA A A SRR AC L o8] v A7 R T etk R s 3o o

N i R ISR A7 8 G W A U ) 10 30 A i Y R TR I RS R (A Vovershoot s, it RLIRE AP R B
iR Aoyt 84t ) |, farth AU T LA E -

Lo X A3y (13)

Cout 2 >
(Vout + AVovERsHOOT) — VOUT

i1 3 i et 2 VR R B 35 A AR BT 5 00 0% A il 2 BLRS U sUR It 7 iR 3 10 ESR. MRAESRTY
RSHRIZER , iR AR K ESR (5mQ K& LL L) LR EK ESL ( 5nH % 20nH ) . PCB 4kt
SR AR RN LR R A AR A DT ORI AR R A IR ESR A ESL sk, ARG EAL T
LML AT, MR R AR B A R R UE M, A AR A T RE 2 LR N B R R N R 2 R R, AR E R
TR ) LA R A AR

ik Z2mE 7RG 12 ) ESR T, ] DARRIE A B H 3 SO BT T I B /N E AR . X BV farH R L
e FH I FIPUA 1206 B8 1210 JR~F 47pF. 10V, X7R A, 72 13 Sk E & 75 E AN B2
T BT 2 O e R A L I

Vo Ve s R A N LR R AR SR A TE — R W SE IR 7 256 BARRE T AT 4 B IR AL R AN R (PR BB B AN 1 L 25
Ao TR HLZR AR I AR 0 N A AR MR, RS HAS 2R AR TR AR B G — 3 o R SRR BT T I R . PR A A
HA{K ESR Al ESL , R AT LASR AL H 0 rf SR v A3 2 e 1 AT RS AT /8 M ek T AT iy HH 508, 17 FEL A P
B BAREERAE , BT AP AR BE Sk BT 67 2 48 75 5K

7113 ANBARR

i BN FLU 2 R B ) B2 s D 2R 2 b BRI S 3 A2 it LR T S B A N S s o T HERE T X7S B X7R LAY
5 e 8 PR SR AE B il P Y BB P AR SR LB 5y RMS REURAIUE . 9 1R AT REM IR D I SC IR rp (AR LR, 16
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SRR REEEIL = U MOSFET (iR AN M MOSFET (it it B fay A A 25 o W] UL 7 F2 X 14 T 55 800 1
Fa AR A A RMS HLi .

Nk
IcIN(rms) = \/D X <I(2)UT x(1-D)+ 1—]§> (14)

BRAHAN A RMS i MBLAE D = 0.5 I, XN AR RMS RLUVAIUE (46 UK T4t PRI —

BUAETEOLT , S NI B B R N RS AL | 0SS U p B A\ S A A AR PR AL . AR RS AR L
BRI DL |, A A AE D RIRRIRIR EIRIEA (lour — Iin) ORI , JFAE 1-D HIEREAIRIEN iy B9H
Wit BHIE , BN A2 35 2 At I IR P2 5% T4 HH AR T B PRIE | ST SO L R AR N A 2 o = A
B, L5 ESR MRS EMES &, JrFEa 16 AT LAY H g S0 i I i -

IOUTXDX(I—D)

AViN = Fsw X CIN

+IouT X RESR (15)

FTDARSE A VN BRI R SERRRS | (AT RES 16 RAT S E 7B i /5 KA R

DX(I—D)XIOUT
CiN =
Fsw X (AVIN — RgsR X louT)

(16)

ik ESR P& A 1 LG EB KR A B A B, WM uFa ks 3 a0 it AN 8B A 2R |, g 515
Q M AR A R N\ 2 AR BT P2 AR . XS R BN, — N B B S RAUEE N KRS 2 A
FIPHAS 4.7 u F XTR P& LA @ % 1 . WRIES0R B e (AR TAER OB RGN RS EHER.
MR, —ANEAE 180° S AH A 4 20T 5 B UUE 1 [ S AR s 2 B ATV g N S FLRD , ST R AR A N S RS FE U B
Jio EHPI AR T — B 2 F T 5 — B i S B RO

7.1.1.4 EMI JB: 58

T A ks A NP , iZFASTE S NN B R Ak . RIAJE LC JEI # R M a8 M IR IR 244 T A
Hraf T, SEIlRaE M | DRV A H BT 0N T s N BE B0 0 48 6

2
_ VIN(min)
PIN

ZiN = (17)

EMI JEB AR B IRIT -

o HHE EMIJERRAETT SRR N TR MR, Herh Cy FRTT R Heas i N\ i I B AR

o RONDED AR RS Lin GBS 1w H M 10 wH 2R (E ] DU I D 127 FLBOR A e AT BT R 5 RE
o HERIAJER AR Cro
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I-IN 1
VIN [J—e—Y"Y"" J Qi
Lr
— Co ] VOUT
—— Cr —— Cn
Q2 —_—C
% Ao Jﬁ ouT
GND O ® ° ? [0 GND

B 7-2. B © & EMIJEE S EERESR

i AN A L i 2 B A\ B BT T AR — N BRI U BT ( FHOT LA M A Ciy B3 ), ATEL
A ORI 7 320k, AR5 A2 18 Frow .

IL(PEAK)

Attn = 20log| ————
g(T[2 X Fow X CIN

X sin(1 X Dyax) X ﬁ) — VMax (18)

Lepr

Vuax 721 1L S EMI#E (6140 CISPR 25 5 25 ) o i dB u V K.
Cin e PR E 25 I N 2 o

Duax 25 K 2 .

Ipeak A& HLIER BRI (E FELIAT

PR AR BT H A, F N (A R] DU RO T . AR AT FE S 19 € EMI JEBEER LA Cro

\

|Attn| \ 2
_ 1 10 40
CF_ m 21 X Fqwy (19)

FETT R A o FPE I — NN JEBAS 2 68 42 B 7 A3 R B B . SR B I P BT AL 5 /), A
FH N UE P A 2 1025 RO B TR e 4 s PR BRI 2 o BELPUAE DB DA I IRAR T IR BN AR o JE AR BRI G 1
JitEE 20 45t

_ 1
fres = TN X CF (20)

Rp B 82 1/ IE IR AR AE I IR AR T i Wi 4 BB A Cp KA MBS EIR & , A% Rp b
PR R DI . HA RS Cp fEMIRAUE FRIHSTLAUNT Ry , JE H A E LR T A H AL Cn I
Ho XATLARTIE Cin THE T IEPAS HO bR o 48 &5 1% i PHPTAEIEIR IR T ROK (1 Ly A1 Cyn F A8
Peas BAL RN Q) I, FEMMEE. T AR A g Co RIRMETRE 21 Fran th KB ME -

Cp =4 X Cin (21)

A AR 22 1R B P Rp.

L
Rp = ,/% (22)
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7.1.2 REYAXBFI

Kl 7-3 JRoR 1 RHIES iR Z O S (EA) B 1 BUAME S . EA JFHRIS a6 10 £ Al EA fit P Ropa ATE 20T 56
PRI Caw WE , W FE 23 Fiom.

I -Roea
1+S.RO—EA .CBW

GEA(open loop) (s)=-
(23)

_ 8m X RoEA
GEA(openloop)(S) = T T¥sxRoga X Cgw (24)

bR 2N T EA MU . W B 2] COMP 7 sl AME S AL I R B, 36 ( BRSNS ) st e
dM TR A, T KT R 25 R

~ gm X Ropa X (1 + S

GC(S) — AVC(S) - _ VREF % m ( le) (25)
Vout(s) Vout <1+ s )x(1+ s )
wp1 wp2

Hrp

* Vger /& 0.8V [ [ B s R

* gm /& 1200uS 11 EA #2585 5

* Ro.ga 72 64mQ [ 22 UK A% i H BH T

1
- 1 2
©21 = Reomp X CcoMP (26)

1
Wp1 =R . = RogaxC (27)
0EA X (Ccomp + CHF + CBw) OEA X CCOMP

1 - 1
Wp2 = =R XC (28)
Rcomp X (Ccomp | | (CHF + CBw)) COMP X CHF

EA *METCAF SRR pi 2 SR S AR o5 I T B — e , Rcomp << Ro.ea B Ccomp >> Cgw 1 Chf
R AME A 2. K] 7-3 DAAL P 1k, LIS R T A

Vour
LM706X0-Q1

Rre1 Error Amplifier Model

Res2

T

B 7-3. IREBORBRAAMER 25
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7.1.3 BEHEEE

ST Dy 2 e ¥ g F—HF , LM706A0-Q1 7RI 1T 2 THFE N ST D56 o IR it 1)) 26 FE 011D 52 1A 2 160 1 80 48 1 P S0 0L P
FrEBIAERE L, . EERE (Ty) 2 LRSI R4

IR

DA

FEAE RAATE (R o yp)

PCB i J&

LM706A0-Q1 15 = P AZ IR AR 1) A 150°C. 1X 2 PR H 2844 1B R TR AE B , M PR & fi gk i . Rt 29
JEoR T BEBESHZ MK R, BRI EIRE (Ta) MERKK Roga H2 AR T H M E B Lo
LM706A0-Q1 P A\ I1iH5A 28 T BoRAL HREHgs HoR . sl |, nT DL EVM DAUCER Ar 75 19 S B 2R, JF Hoal L
B ERCR

(f-Ta) _m

loutImax = Roa < - ¥ V01UT (29)
Horp
¢ o=

M TA = ﬂ:iﬁﬁ%g
° TJ = éli:l:/ﬂEIIl

* Roya=ICEEFTHARAM ( L2l PCB)

R ya MIEME NG T Q1 EE R IC LA R BRI R TR |, A PEREE B 45 i Ro ya 11 JESD 51-7
IR T IR LA, A TS T B E SEBr B i A B . FAE BB (S B kiS5 1 JESD 51-7 {2
TE— 48 A NI T ARE |, 78 SEhRR R R B3R

AR Roa B NRESH, BT ZRE. DN RRKENSH

SRR

v

PCB [}

B ER AR

P8 2 R A A okt LR

FRAD TR BCE

FERI 26 \oR T e K RIS PR R B (R KOG R LB 28 | A Bh TSI R A A R

Higt i 7 7 W] AR FRARSN PCB Yot Aok 45 2 N A B 55 R g ya MIFEHE

7.1.3.1 A2

AT RIS B LS 2R PCB 4141 LM706A0QEVM - |, 45 Rega 214 19°C/W. i57ER |, Xt
B 5 B O TSR H W, AR 45 e B A S itk R B R T T TSR B AT R 3%
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12 12
11 Output Configuration 11 Output Configuration
— 3.3V-ADJ — 3.3V-ADJ
< T —— 3.3V-Fixed < == AN —— 3.3V-Fixed
E s N E s NEN
=] =] \
o 7 o 7 N
§. 6 \\ N\ %. 6 \\\
5 5 N \ 5 5 AN\
o] ANE o] AN
£ NN £ N
5 4 N \ 5 4
E 3 -\ E 3
5 \ 5 \
S 2 S 2 \
1 \ 1 \
0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Ambient Temperature (°C) Ambient Temperature (°C)
VIN =48V FSW = 400kHz VIN =24V FSW = 400kHz
Vout = 3.3V Ry a = 18.6°C/W Vout = 3.3V Rogya = 18.6°C/W
& 7-4. B X% B SRR R R R B 7-5. B K H B SRR R R R
12 12
11 Output Configuration 11 Output Configuration
— 3.3V-ADJ — 3.3V-ADJ
< 10 —— 3.3V-Fixed < 10 R~ —— 3.3V-Fixed
= 9 = 9
c \ c
E 8 N E 8 )
3 \ 3 N \\
o 7 ‘\ o 7 \
3 6 SIA 3 6 N\
g NN g AN
l¢) NN le)
£ 4 A £
E 3 \\\ E 3 N \
x ] \\
S 2 S 2
= = \
1 1 N\
0 0 N
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Ambient Temperature (°C) Ambient Temperature (°C)
ViN =12V Fsw = 400kHz ViN =12V Fsw =2.1MHz
VOUT =3.3V R 0JA = 18.6°C/W VOUT =3.3V R 0JA = 18.6°C/W

& 7-6. BRI T SRR R KK R

B 7-7. BRI I SRR R KR R

Maximum Output Current (A)

12
11 Output Configuration
10 — 5V-ADJ

— — — 5V-Fixed

9 BN

8 N

7

6 ™ N

5 \\\\\

4 \\\

s AN

\

2

; \

0

0 20 40 60 80 100 120 140 160
Ambient Temperature (°C)

ViN = 48V Fsw = 400kHz
VOUT =5V Ry JA = 18.6°C/W

& 7-8. B K AL SRR R K R

Maximum Output Current (A)

12
11 Output Configuration
10 — 5V-ADJ
— N —— 5V-Fixed
9 \\
6 AN
7 \\\\
6 N
5 \\ \\
4 \\
\
; \
2
1 \
0
0 20 40 60 80 100 120 140 160
Ambient Temperature (°C)
VN = 24V FSW = 400kHz
VOUT =5V Ro JA T 18.6°C/W

& 7-9. B M IR S RERE R KRR
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Maximum Output Current (A)

ZHCSQO6 - SEPTEMBER 2024

12

11 Output Configuration
— 5V-ADJ

10 —— 5V-Fixed

9

~N

8 AN

7

6 N

5 \\\\\

4 N

2

; \

0

0 20 40 60 80 100 120 140 160
Ambient Temperature (°C)

VN =12V Fsw = 400kHz
Vout = 5V Ry a = 18.6°C/W

Bl 7-10. BeoAH H A5 PR R (A IR S8 R

Maximum Output Current (A)

12
11 Output Configuration
— 5V-ADJ

10 f~— — 5V-Fixed

9

'~

8 < \\\

7 ™ N\

6 N \

N

5 NN

4 \\

3 1

) N\

1 N

0 N

0 20 40 60 80 100 120 140 160
Ambient Temperature (°C)
VIN =12V FSW=2.1MHZ
Vourt =5V Rogya = 18.6°C/W
B 7-11. R H B IR S IR E R R
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7.2 LA A

HxRFET LM706A0-Q1 FISEHLR 70 B Bt fE . R RFEE . YRGS, PCB S0/, 15 B AMNRSE & | 155 1
Tl Designs 2% &t

7.2.1 &2if 1- BRCE, FHA. 400kHz [FEHEE S L4

7-12 @R T — A R R RS R E ], Hhfr B EA BV, e iy 8A. TEABIH | RiE
8V Z 60V Ju[HE N 48V FRFRHIANHL T, 2 SR AR 1 H R ECE 7 BN 89.9% AT 90.5% . FOAIER H FELRH
2 Rgr WE N 400kHz. %t R 3.3V R HATH , ¥ FB #%4:5) VDDA B af,

Vi = 6V...65V [} . - -
Renz Rent ‘L Cvecc
Cn Courr ‘ ‘ 20.5kQ 100kQ 4.7uF
4 x 4.7pF 0.1uF Csoor

— — ENUVLO  VIN vee 47nF -
CBOOT %
<+— PG/SYNCOUT
Lour Vour = 5V / 8A
Tie to VDDA or T
Rrs1 GND . —] PFM/SYNCIN sw
100kQ
Cour
FB LM706A0-Q1 4 x 47uF
ISNS+
Rrs2 —
Ccomp Roomp VOouT —
19.1kQ
6.8nF 5.76kQ
{ } EXTCOMP
Tie to Vour, external
"—‘ ’7 BIAS power supply or GND
A4 Cur VDDA CONFIG RT AGND PGND
47pF
Cvopa L Renee Rrr
0.1pF 29.4kQ 54.9 kQ

&l 7-12. LM706A0-Q1 [ Efa R A5 HI LA faB 1 ( 0% 400kHz )

#iE
X AR X AR LK S5 B2 TR B 7R T LM706A0-Q1 #3623 76 JLARAS [7] 82 A AR A P I o AR
Pt N FEUR R AR, A\ S T RE R ECE — > r AR A Rk DR AR E P, UL AR RS A B AT

r i I AR R T . ARELZTRAMME R | S B KE K.
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7.2.1.1 #HER

R 71 FoR T RGO RBIR BRI TERES 4.

R11. @i SH

BiFSH H
MNHEIGHE (Fads ) 8V % 60V
I/ NERSHNEIE (A EE)) 5.5V
RSN BIE ( AEERE) 65V

Y L 5V

i HH HLIAL 8A

BIPS kS 400kHz

A Y L T 1%
TR, =8 10pA
SRR 2.2uA

B BN ] 3ms

TFRAZ i R P& Rer BOE N 400kHz. fEFSHIIRBRPERETT 1 , H AR EEAC XUMF )y 30kHz I G R T

50°,

R T7-2 I T PR R R R AR AN 1 B AR G AT, IF HAR 2 SRR AT O 2 AU R AL SR AT . iR AR
DCR. <&Jan AR & & H RS AP e A ) A 2 ST 56

R 7-2. N 1 FYENE R

SENS HE RE HE R BHEE
i Murata GCM32DC72A475KE02L

Cin 4 |47uF, 100V, X7S, 1210, &

TDK CGABM3X7S2A475K200
) Murata GCM32ER70J476KE19L
47uF , 6.3V, X7R , 1210, g% , AEC-Q200 -

Co 4 Taiyo Yuden JMK325B7476KMHTR
47uF , 10V, X7S , 1210, Fg'%& , AEC-Q200 TDK CGABP1X7S1A476M250AC
gggcl)-l ,5.9mQ |, 10.1A, 6.71mm x 6.51mm x 6.1mm , AEC- Coilcraft XGL6060-332MEC

Lo 1
3Q§g(l)—| , 10.8mQ , 15A , 6.45mm x 6.65mm x 5.8mm , AEC- Wirth Electronik 74439346033

Rs 1 |/ HFESS , 5mQ |, 0508 , 1W , AEC-Q200 Susumu KRL3216T4A-M-R005

Uy 1 |LM706A0-Q1 65V. 10A [Fl> B /B b E##e2% , AEC-Q100 FEMAXET (TI) LM706A0QRRXRQ1
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7.2.1.2 TR

7.2.1.2.1 1€/ WEBENCH® T AL ZE#I G &
sl ) LM706A0-Q1 2844 34 B WEBENCH Power Designer /)% & il % i1 77 % .

1. HABAFNEE (VN BTHEBEE (Vout) MEH B (lout) Z3K.

2. fERCALSsREL |, AZBHRBESE , WRCR. S EAERA.,

3. BRI SRS (T1) Hoh T 47 (i v 5 kAT L.

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 32351 T SZBF A& Aot D i kLS

HEZHIENT , ATHAT DU R EAE -

o BATHAME , WEEERELLL B

o GBATIVEEREMT I, TR FRER AR AV RE

o W R A R 5 ZUH H CAD # S H

« FTEI PDF #& AR B S I 5 R L=

% WEBENCH T HIHEZE R | &7 www.ti.com/WEBENCH.
7.2.1.2.2 {&/7 Excel tE 550 TR BIEEH it &

ST RESS AL , A LM706A0-Q1 77 b SO & F# LM706A0-Q1 PRIEN T T1HAE 28 T H SRiEHESA 0
4.

7.2.1.2.3 fE/K IR
1. AT 30 ARAEARARAA F R T I 40% FRUBRES S0 AL IR R THRL BT 75 1) 1 e FRLRK
v v
Lo = AILOOTUESW X (1 - VIN(()I:J:m)) = sarxaoori % (1~ 3gy) = 35uH (30)

2. EEERRAERUREME 3.3uH. BRI 31 ST B KRG AR HE S R RS F . R A K
T 50% , % Tl st | W&k B UGS MR . R T FILiT , LM706A0-Q1 B A —AN 5T %Mi%
S LA F P A SR AR, AR IS RIS B, TR SO MR S %
Al V V
oK) = lout + == = lout + 7% L(())[>J<TFSW X (1 - VIN%LIEX)> = 8A+ 5% 3.3MHS\>/< qoommz < (1—oy) = 9744
3. MR 7, MR 32 3 SRR U | DUEK A S U A T BT AR M 7T L HURR 28 PR R B AR
Fii 3.3uH B R BRI HL R

_ VourXRs _ s5vx5mQ  _
Lo(se) = 2axFqy = 24x04muz — 2-6uH (32)

7.2.1.2.4 BRI M

1. T ORIV AR RE /0 2520 B S BT A IR P I 26% RIS I FEE. , DASEAE SR s A S 30T i e
SRR R, AR 33 THE ARG R R

_ Ves(TH)  s56mv
~ 125X ILO(PK) ~ 1.25%x9.74

Rq = 4.6m0 (33)

Hp

* VCS(TH) & 56mV %/F]E[SE?F'J I‘Eﬂ/fgo

2. NSRS ERERE 5mQ bRAE R BEE . B KT m L e 1 0508 S e it AW D24 (K3
AR HLR DL N R PCB AR . ATANEE 7477755 , WM A B IR Z A2 BRTE ISNS+ fil VOUT 5]
Ak 045 1 22 3 FEL AU R ) FEL R o

3. CKg o L P A R AR SR I AR TR

4. A IFF IR SR 2 I DL ZE 7 T 20K TG 25 % M 43t HiL BHL 28 A1 i 1) LM706A0-Q1 .
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5. ISNS Zlf i AEHRHEIR (5 iR Ficas . NBIZARAN TR MOSFET Mk K4y ) & FEEE T ==

KFHERHIBRIEERE . X T tisns(delay) /9 40ns (LEERRIER |, {5 5 Rt 34 SRS th Ra 4 i fe 22
TR T AR R SRS A P A

VCS(TH) + VIN(max) X tISNS(delay) _ 56mV , 60V x 45ns

ILoPk(sc) = —Rg o a0 o 33 = 11.9A (34)
6. MRAEULLTR | EFAL A TARIR BV A AT R T 12A [ RS .
7.2.1.2.5 HH BFHE

1. ABUE B BES IR ZE HUASR 5% (0T 5V il , o 250mV ), AR 35 SkeAlh B EL A EHOCTIBELR ( AH
G B 248 ) H TR 00 S Fi B o o I O P

2
Lo X AlGyT _ 33uHx (8A) 2
Z 2 2
(Vout + AVovERsHooT) —Vour ~ (SV +250mV)” — 5V

2. TFEREA SRR (KA RBORA SRS BN ) 5, BV 47uF, 10V, XT7S,
1210 Paechan it o zsas . JEH , A8 K 00 PSR A2 SRR T At i N RN, A3 28 390 31 47 A
A R AT A EOR

3. MEAUIREN 36 RALFEARARG AN LIS A AR T ) 0 A i Y FLS S0

Coutr = 5 = 82pF (35)

_ Aljo 2 2 _ 3.2A 2 2 _
AVOUT = \/(m) + (RESR X AILO) = \/(m) + (1mQ X 3.2A) =12.6mV (36)

oo
+ Resp Jffith 3 BI04 AR B (ESR).
o BV EFEAH (W ) H R gy B20F

4. SEFITRESR 7 i B A 5 RMS S0 MU R S0 st T b 8 S0 R A T PR 4

Al
Ico(RMS) = ﬁ = 322 - 0924 (37)
7.2.1.2.6 AN BH#

FEL YA N\ 3 LE T ORI R B RN B i VR B BT . 5 2 PR A B A B R BRI M AN SO T . IR piridk
WOBTE AL IEAT 2 B AR A SUBRIE . 8%, SURRIR RIS F A AR A TT OB A5 AF T AR B BUAE T LA
N LA Z [RIEAT 70 i

1. EFEHA R S RMS SO FRRAUE (E F 4 LA 4

2. MR 38 HHEUE S = OL T & 2 B AR RN 50% Kt 5 AN A 4% RMS S0 HLii

ICIN(rms) = IOUT X 4/D X (1 - D) =8A X \/05 X (1 —0.5) =4A (38)
3. fEAHJE 39 kAT T A A .
D x (1-D) xIgyT 0.5 % (1 —0.5) x 8A

CIN 2 F % (AVin = Resg X lout) . 400KHz x (480mV — zmi x 8A) ~ L0-BHF (39)

Hr

o AV N ARE NGB S0 L A o
* RESR %ﬁﬁ]\@?ﬁ?’%& ESR.

4. WAV EHRARKEERBS , EHEMA 4.7uF. 100V, X7R. 1210 &M N AR . KX Lo A g 5E i
VIN fil PGND 5| il & .

5. 7 VIN £1 PGND 5| BIFiE i & —4 10nF. 100V. X7R. 0603 [ 758s , IAE MOSFET F 56 4% 4 it A 42
sy difdt L. SRR SAE R T 100MHz 2644 T it & BB RAIZE (SRF) FMKA RBHST. XL ] DL/
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VIR AT AR LR, USR] BRI O RO R i AR B |, AT RIME ARSI EMI B 5. ARTEZ1E
MER , WS P15

7.2.1.2.7 5 % B H ¥
A U A 7 FER 40 SR 400kHz F AR A ) RT HEBH. S RIZITARHE E96 15 54.9kQ .

6
10 6
100 3 10
Fsw[kHz] 700 53

Rpr[kQ] = IS = 75 = 54.4kQ (40)

7.2.1.2.8 KA

ISR 3.3V B 5V LAAM i s s (B A A A R i R I R I ) S R
2 41 e AL

RFB1 100kQ
RFBZ = (VOUT> ~1 = (S_V) _ = 19.05kQ (41)
VREF 0.8V
7.2.1.2.9 FHEZELE

AT SOBEIA PR RE R ON AR E (% 3R B e FR AT

1. BEE RS BN 82uF | RIS E 1) 40kHZz IR 2528 WK fo , Al fdi i FEat 42 kit 5 Reomp. N
Rcomp 1EHF 5.36kQ AR -

VOUT Rg X G¢g

VREF < gm

2. N TAERR X B R P FRALER T | [RS8 o VR 7 B Bl 2k % 5 A0 B R S B PR S e i TR) 15 IEFE Coomp oK
ELL A PRSI — MU EREE S - (1) R+ 02— (2) h#iik . N Coomp 1EFE 6.8nF Hikxr
HEAE

5V 5mQ x 10 _

Rcomp = 2 X m X f¢ X X Coyr = 2 X X 40kHz X 557

C _ 10 _ 10
COMP = 2Xmx fg x Rgomp 2 X T X 40kHz x 5.36kQ

= 7.42nF (43)

TR BB A BT MU B A 52 A o f B o FURS S o (28 N H R AR T4 R 15 S T B Veowp 18 E
fE HLSPR) o

3. HEH Chyp , METE ESR & miAbTE Bl— M s FF 5208 COMP Ab IR SiE 75 o Cpyy A& 158 22 TR A 1 i FIR il
7. N Chp 1L 47pF MIbrAE(E .

1
2 xm X fgsR X Rcomp

_ _ _ 1 _ _
CHF = CBW = 3% x500kAz x 536k — S6PF = 21pF (44)

#iE
BLEHA S Reomp MK Coomp B AIBRIEIRAES | DASE X0 A PR 1 1 S I FRO M 2
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7.2.1.3 M LR

100
95 % —
W/
e
- I /
2 85H e
[}
S /
i 80
/ — VIN=8V
/ — VIN =12V
75 VIN = 24V
— VIN = 48V
— VIN =60V
70
0 1 2 3 4 5 6 7 8
Load (A)
Vout = 5V Fow = 400kHz PFM/FPWM

B 713. MRS loyt HKIRER

Efficiency (%)

100
90 = /,7, =
=g /' [ [ L
80 A7
/£ Y
. i
60 74 //
yARD, 4
50 7/ /;
/
40 / //
30 /o /4 — VIN=8V
7 — VIN=12V

20 VIN = 24V
10 Py | — VIN =48V

L~ — VIN =60V
o | |
0.001 0.01 0.1 1 8

Load (A)
Vour = 5V Fsw = 400kHz PFM/FPWM

B 7-14. AR5 oyt BIRIRR , SR E

) 4

VOUT 20mV / DIV

TN TN TN N

SW 20V / DIV

w

M

VOUT 50mV / DIV

g+

1us / DIV SW20v/DIv 20 ms/DIV
Vi = 48V lout = 8A ( HLFLHE ) FPWM Vin = 48V s PFM
Vout =5V Fsw = 400kHz Vour =5V
& 7-15. W IR & 7-16. PFM FF3%
38 FER R 7% Copyright © 2024 Texas Instruments Incorporated
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YT Y T
E VIN 10V / DIV R

-

FVOUT 2V / DIV

r-—WMHr-HHwH?’

PG 5V /DIV[

1ms / DIV ]
e b b b T b b b L w o o
VN FHE % 48V lout = 8A ( FLBH 71 FPWM
Vourt =5V # )
Fsw = 400kHz

\VOUT 2V / DIV

IOUT 5A/ DIV

PG 5V / DIV

+ 1ms/DIV;
AR T DU DU DEUEE ST DT DT PR B
Vi = 48V lour = 8A ( HifH 1 FPWM
Vour = 5V )
Fow = 400kHz

;EN 2V / DIV

B 7-17. Bahiet:

B o R e

-+

& 7-18. EN J3 3h4etE
rTeeTTTrTrTTTT L UL L I

VOUT 200mV / DIV T

IOUT 2A/ DIV

100us /DIV |

Vi = 48V FPWM
Vour =9V

B 7-20. AEBS , 2A £ 6A

FVoUT 1v 1 DIV T 1
[ PG5V/DIV T E
E | | | 1 1ms / PIV 1
V|N =48V IOUT =8A ( Eﬁﬁﬂﬁﬁ ) FPWM
VOUT = }ﬁ{ﬁﬁy‘j 5V I:SW = 400kHz

& 7-19. EN B3 fmERFE
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. A
!

Loop Gain (dB)

120 120

80 u! -—— 80

40 40

o
Loop Phase (°)

Fc =33.1kHz

-40 -40

Vour 2V / DIV 80 0
I Gain \ ~
10ms / DIV = = Phase
_120102 103 10* 10° 10é120
Vi = 48V lout = 8A ( LI 11 FPWM Frequency (Hz)
Vourt =5V ) Fo= R XHZE , PM = MGG .
Fsw = 400kHz Vi = 48V lout = 8A ( HFH A ) FPWM
& 7-21. 5B RAE Vour =5V Fow = 400kHz L=33uH
B 7-22. iEE
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7.2.2 #if 2 - EAFE 24V F 3.3V 400kHz |G EEFE/E 4

K 7-23 o T — AR R R ERES R, i RN 3.3V, FiE AN 10A. TEAEIH
W 12V & 42V JURI A HT 24V RPN IR | 200 3005 080 1 B a8 558 90.9% A1 88.1% . FHo-Ai
L BH 2% Rpy 135 N 400kHzZ.

Vi = 4.5V...65V [T

1

‘L Cvcc

I 4.7yF

Csoor

47nF -

Cin Cin-te
4% 4TyF 0.14F
— — EN/UVLO VIN VCC
CBOOT
<+— PG/SYNCOUT
VOUT
Tie to VDDA
Reg1 Ie OGND Or;b PFM/SYNCIN Sw
100kQ
LM706A0-Q1
FB ISNS+
Res2
CCOMP RCOMP VOUT
31.6kQ
10nF 3.24kQ
q } EXTCOMP
H BIAS
N Che VDDA CONFIG RT AGND PGND
150pF

 7-23. LM706A0-Q1 [#H5s A8 FY N HEBE 2 ( FFRM% N 400kHz )
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7.2.2.1 #HER
# 7-3 R T A ER ORI IR N A ERES AL
R T7-3. FitEH

BiFSH H
IR (R ) 12V & 42V

I/ NERSHNEIE (A EE)) 5V

KBRS ( HER TR ) 65V
Y L 3.3V

i HH HLIAL 10A
TFE4R 400kHz

o B R YT 1%
TR, =8 12uA
SRR 2.2uA

WA B e 3ms

TFRAA H B A4S Rer W N 400kHz. & 7-4 FBIH 1 Frik i) S Aa R 4 ) /1 B R e ae | F HAR Z a5 F 40
ATELAZ AN ARG . et R AR DCR. <5 b A 52 FiL Ik A0 g 2 iy ) L 7 2 SE BT 26

R 7-4. N HEEE 2 IYEHE B

ZEMS | HE i Hil R BHAES
Cn 4 |a7uF . 100v. X7S . 1210 . W% Murata GCM32DC72A475KE02L
TDK CGABM3X7S2A475K200

Co 4 47uF , 10V, X7R , 1210, & , AEC-Q200 Murata GRM32ER71A476KE15L
47uF , 10V, X7S , 1210 , g% , AEC-Q200 TDK CNABP1X7S1A476M250AE
2.2uH , 3.8mQ , 21.5A , 11.3mm x 10mm x 6mm , AEC-Q200 Coilcraft XGL1060-222MEC

L ] (ZQ.EOLBH ,3.8mQ | 26A , 11.2mm x 10.3mm x 6.5mm , AEC- Cyntec VCHA106E-2R2MS6
22uH,41mQ , 21.4A, 11.2mm x 10.3mm x 5.4mm , AEC- Cyntec VCHA105D-2R2MS6
Q200

Rs 1 | 4rHRESS , 4mQ | 0508 , 1W , AEC-Q200 Susumu KRL2012E-M-R004-F-T5

U4 1 |LM706A0-Q1 65V. 10A [Fl B/ B i b R 428, AEC-Q100 TS (T1) LM706A0QRRXRQ1

7.2.2.2 R EHEE

HS T 7.2.1.2,
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7.2.2.3 PiF Lk
100 100
95 20
90 80
85
_ _ 70
= 75 = 60
) &
5 70 — VIN=5V g 50 — VIN=5V
S 65 — VIN=8V R — VIN=8V
I g — VIN = 12V i — VIN = 12V
— VIN =24V 30 — VIN = 24V
55 — VIN = 36V — VIN = 36V
50 — VIN =42V 20 — VIN =42V
— VIN =48V 10 — VIN =48V
45 — VIN = 60V — VIN = 60V
40 0
0o 1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
Vout = 3.3V Fsw = 400kHz FPWM Vout = 3.3V Few = 400kHz FPWM
Bl 7-24. 3R 5 loyr FIHIRR |, LtEbnE Bl 7-25. BUR 5 loyr MIHIRAR , XTHHRE
100 100
95 90
90 80
85
_ _ 70
S 15 S 60
) &
5 70 — VIN=5V 5 50 — VIN=5V
R — VIN =8V R — VIN=8V
I g — VIN = 12V i — VIN =12V
— VIN = 24V 30 — VIN = 24V
55 — VIN = 36V — VIN =36V
50 — VIN =42V 20 — VIN =42V
— VIN =48V 10 — VIN =48V
45 — VIN = 60V — VIN = 60V
40 0
o 1 2 3 4 5 6 7 8 9 10 0.001 0.01 0.1 1 10
Output Current (A) Output Current (A)
Vout = 3.3V Fsw = 400kHz PFM Vout = 3.3V Fsw = 400kHz PFM

Bl 7-26. &5 loyr XK , RYERE

B 7-27. &5 loyr KRR , XEHRE

VOUT 10mV / DIV
ﬁWW ﬁ\%w
VOUT 20mV / DIV
SW 10V / DIV
Py
’ SW 10V / DIV 4
‘ [ [rm————— i W S
’ " 1us /DIV 20ms / DIV
VN = 24V lout = 10A FPWM VN = 24V TR PFM
Vourt =3.3V Fsw = 400kHz Vour = 3.3V
&l 7-28. W HERFFR &l 7-29. PFM FF3%
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S

EN 2V / DIV

ey

2
VOUT 2V/ DIV
I

2
VOUT 2V / DIV /

—
]

&l 7-30. V\\ EBHRE

B 7-31. EN 5 Zh A< i4s ok

PG 5V / DIV ‘ ) PG 5V / DIV J

2ms / DIV 2ms / DIV
VN BEIE % 24V lout = 10A ( HLBHL £ ) FPWM Vin =24V lour = 10A ( FLFHf14K ) FPWM
Vour = 3.3V Fsw = 400kHz Vour =3.3V Fsw = 400kHz

Vour 100mV / DIV

200us / DIV

Vour 100mV / DIV

200us / DIV

V|N =24V
VOUT =3.3V

E 7-32. i BES , 0A & 5A

FPWM

V|N =24V
VOUT =3.3V

A 7-33. fiEBEA , 5A £ 10A

FPWM

90 150
Gain
= = Phase
60| 100
Vew 10V / DIV T = ~ 4
& 30 \ 50 c
z \ g
c
g 0 \ 0 5
o Y o
8 e
= 30 50
A}
] \
Vour 2V / DIV -60 W\ -100
% ,
10ms / DIV
-90 -150
100 1000 10000 100000 1000000
V)N = 24V louT = 10A ( HLFHE 1 FPWM Frequency (Hz)
Vour =33V #) o= U, PM = MIGTHAFE .
Fsw = 400kHz VN = 24V Fsw = 400kHz FPWM
B 7-34. KA Vour =3.3V lour = 10A (FHLFL ) L=22uH
& 7-35. A
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7.3 EJRMREIL

LM706A0-Q1 W I 35 FT7E 4.5V %5 65V (U4 A oL LR B A2 17 o 0 A FL U 06 A5 60 1 BRI 8 R 0T
AL M AT A SRS S50\ -

_ Pout
IIN = viysn (45)

Hrp
o N R

U Z 2B K S R sk B AT KT PCB A 2k iE B2 B N Bl |, ) 75 B i R se Bl Ra e PR fE . SN RS
(14025 A= LRI EL BEL T B 2 o B e B2 (B AT M RS BB . 25k B S5 IC ESR P N R AR A, B — AR BH
JE VR HL . ARRHEAT RN SRR (O FT T RIS G A | 1% IR ER A S8 VIN b I EBR S . 2 S E
% 35 3 6] S B N R R . SR S ) R ek R A A N B S AA R e 2 M PR S | iR B
NHLZE 98 5 P e e S SR SR IS T . AR PR B8 1 TR 25 ESR A BT 3010 N R FL ek AT e B 3 v . 10pF
F ATUF G P R 2 S H R AR IR NN | AT BT K 97 28 9 A R AR N F R AR

Fa s SRR ATTRNE & 2 B — A EMI S N JEI: 28 | BRAEL RS Okt |, & IZ RN 23] A S BN E IF 4 b
BTk [ —BEB0R  EE5H) ET J) BT I FE 2 e f1 £ 2 EMI I FE 3R 5 51 o A ] FF SR SR 4 A\ e S22t 1
— s A N

74 %5

7.4.1 /G755

FER I POETF O g i (B TR R IR ) b, N T SEBL AT SRR B s AT R RS R IR
) PCB ¥ il A fRAEH HEE . habh |, ey EMI PEREEIR KRR _EELWT PCB A f.

R 7-36 1, FEERS B RS TR A PR IR LT (R | R TR S 2% B30 Fh 45 1 7 vk 2 R vh s i) s iE v
I A R 1 dli/dt BT . I Ik R AT BE /N AT RO I T RR R B A M B B 1) 2 A LR

VIN
1

0
high di/dt High-side
loop MOSFET

ijnvbm
|

Low-side
MOSFET

MM

PEND
El 7-36. # N\ EEIRFP L

PRSI S S T T AL B B A g e (RIS AVRREAT EMI 451E ) 1) PCB Aii R AT il B A A e
7-37 J&7s T LM706A0-Q1 IUHEFEAT R , FFALAL T DU BANME S oo fFIAT R A £k

o HFRIN B AR A REIEVTIA ) BIXS A VIN FI PGND 5] BIFESLTE—& (P a)a — N A)BR LA i e <[]
B ), AL T RN FEAR AR
- f£ VIN 2| PGND Z i &R A X7R 8¢ X7S B BHI{K ESR MR A 48 #F 0402 AR5 VIN TE
PASEEL s 55 1, Wnl&] 7-37 P . fEFIAIAM 1206 50 1210 A SE VKA RHEA .
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REEL DIMENSIONS TAPE DIMENSIONS

A +‘|+K0 — P1—»

oo o oo o & & T
*
) © &l B0 W
Reel l

| |
Diameter
Cavity $| A0 |¢

A0 | Dimension designed to accommodate the component width

B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
2 4 W | Overall width of the carrier tape

i P1 | Pitch between successive cavity centers

t Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O OO O OO0 Sprocket Holes
| |
[ [
Q1 : Q2 Q1 : Q2
d==q-=1 t-—1T-—1-IH
Q3 1 Q4 Q3 1 Q4 User Direction of Feed
| w A | v
T T
=
Pocket Quadrants
sk Ep3 S 3 SPQ Eicd ﬁ?&w A0 BO KO P1 w Pin1
#a B2 (mm) | F0 mm) | (mm) | (mm) | (mm) | (mm) 2W
LM706A0QRRXRQ1 VQFN RRX 29 3000 330.0 12.4 3.8 5.8 1.2 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

il HEXRR HERE 3| SPQ | KE(mm) | FE(mm) | HE(mm)
LM706AQORRXRQ1 VQFN RRX 29 3000 367.0 367.0 35.0
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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 ©)
@ ©)
LM706A0QRRXRQ1 Active Production VQFN (RRX) | 29 3000 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 150 706A0Q1
LM706A0QRRXRQ1.A Active Production VQFN (RRX) | 29 3000 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 150 706A0Q1
LM706A0QRRXRQ1.B Active Production VQFN (RRX) | 29 3000 | LARGE T&R - Call Tl Call Tl -40 to 150

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

@ Material 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.

OTHER QUALIFIED VERSIONS OF LM706A0-Q1 :
o Catalog : LM706A0
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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RRX0029B

PACKAGE OUTLINE
VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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
RRX0029B VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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0.07 MAX SCALE: 15X
0.07 MIN
ALL AROUND A‘ I_V ALL AROUND /Jf,,\
\

METAL EDGE 1 w METAL UNDER
! .~ SOLDER MASK
[
|
EXPOSED ~_ EXPOSED— J\
METAL SOLDER MASK METAL | ! SOLDER MASK
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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
VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(0.32) —=

(3.066)

8X (0.25) —=

2X (0.267) —= =t

f——|

(2.573)

3X (0.258) —l
Jbb L9l
(3.071) : %]

(2.242)

—]

—
[32]

g —_
o 5
=) 0
= ]
N @

— (15)

(0.9) (2.25)
(2.192)

— ] |-

(1.25)

2X (1)  (1.042)

[—-—

(0.75)  2X (1.75)

(0.25)

{

|

| L —(25)

T {B 2X (1.095)
|

|

0.000PKG{ —— — ——F- — - oo
(0.25) = 2X (1.35) —=|
(45° X 0.3) ) @ —— (0.75)
|
2X (1.25) 0,
2X (1.308) 2X (1.42) |
2X (1.75
(1.75) o i -
(2.25)
| F
(2.9) ~|—t 1+ 21X (0.6)
- ¥
B B
) 8§ © Zg 8 o
o = R B &
S S
—=| |=— 21X (0.25)

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

4228757/D 04/2024

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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